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Research Report (No. 316); "Pavement Roughness: Measurement and 
Evaluation;" KYHPR-64-25; HPR-1(7), Part II. 
There are three reasons for measuring roughness: 1) to assess quality of construction, 2) to assess 
riding quality, and 3) to obtain pavement service and life histories -- from which adequacy of a structural 
design criteria may be deduced, The report submitted herewith presents summaries and analyses of several 
years of measurements. This is the first time we have attempted to make interpretations and generalizations 
regarding long-term performance. The enabling fact is that some interstate and parkway pavements are 
approaching or have exceeded their half-life in terms of years of service or in terms of accumulated 
18-kip axleloads. As recently as three years ago, the year-to-year variations in roughness measurements 
obtained from the interstate and toll road pavements seemed too spurious for analysis. It appears now 
that the spurious effects in the early life of pavements arise from settlement of embankments and a 
seating effect (a more local subsidence) in bituminous pavements and a warping effect in portland cement 
concrete pavements. Winter�tirne heaving may also affect the year-to-year roughness. 
Here we have indications that some pavements become smoother with the passing of time and traffic; 
some seem unaffected; while others show steady increases in roughness. The statistical trends shown 
in the report must be viewed cautiously. 
The serviceability index concept of rating pavement condition, which originated in conjunction with 
the AASHO Test Road, and which is an inverse function of roughness (i.e. decreases as roughness increases), 
stands somewhat in doubt as to its direct applicability to the high-type pavements and high-speed roadways 
such as interstate and parkways. Indeed, a higher order of terminal serviceability is expected on such 
roads than on roads of a lower class. While it may be argued that serviceability is nonetheless important 
from the standpoint of the road user, insidious fatigue of the structure is not necessarily manifest in 
roughness or serviceability at the half-life stage. Fatigue is revealed only by breakup of the pavement. 
Therefore, if fatigue were the only factor affecting roughness, the trend lines (for 18-kip axles) for all 
pavements included in the report would be horizontal -- that is to say, none would show an increase 
in roughness. Increasing roughness may be attributed to other causes. 

The most significant feature of this report concerns the performance histories of pavements designed 
for a high order of service. 
These studies are continuing, and updating reports will follow in time. 
JHH:dw 
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PAVEMENT ROUGHNESS: MEASUREMENT AND EVALUATION 
by 
R. L. Rizenbergs, J. L. Burchett and L. E. Davis 
Vertical accelerations of a passenger in an 
automobile are automatically summed while traveling a 
section of road at 51.5 mph. A roughness index is 
obtained by summing the accelerations and dividing by 
the time elapsed during the test. The index is 
subjectively related to the riding quality of pavements. 
Continuity in measurements since 1957 has been 
preserved through correlations among successive vehicles 
involved and reference pavements. 
In general, bituminous construction has yielded 
smoother-riding surfaces than concrete construction. No 
major improvements in construction were noted on 
bituminous pavements since 1962. The ride quality of 
concrete pave1nents, however, has improved on those 
projects where slip-form paving was used. A pavement 
constructed in 1968 with continuous reinforcement and 
slip-form paving exhibited excellent ride quality and 
may be indicative of the results from similar 
construction in the future. Interstate and parkway 
construction continues to yield smoother pavements 
than other major construction. These comparisons, of 
course, are valid only for the same speed of travel since 
the tests were conducted at 51.5 mph. However, ride 
comfort was found to be foremostly related to vehicle 
speed, and when ·consideration was given to driving 
speed, 70 mph on interstate and parkway roads and 60 
mph on other highways, the ride quality became 
significantly reduced on the higher-speed facilities and 
greatly offset cited improvements. 
Bituminous overlaying of the older surfaces has 
eliminated most of the very rough pavements. As a result 
of these resurfacing efforts, a reasonable valid claim may 
be made that the ride quality on most primary, two-lane 
highways in Kentucky has materially improved since 
1957 in spite of the ongoing deterioration of pavements 
with age, increased traffic and vehicle loads. 
The rate of deterioration in ride quality was found 
to be different for each pavement type and varied 
according to the original or as-constructed roughness of 
the pavement, structural number, and the type of 
highway facility involved. Concrete pavements on 
interstate and parkway roads deteriorated at a 
considerably lower rate than bituminous pavements on 
the same facilities. On bituminous interstate pavements, 
ride quality deteriorated more rapidly on the 
smoother-constructed surfaces, while on concrete 
interstate pavements the rougher surfaces deteriorated 
more rapidly. Completely opposite trends, however, 
were realized on the parkway projects. For a given 
highway facility involving bituminous construction, the 
lower original roughness indexes were associated with 
those projects where the structural numbers were higher. 
A definite trend in increased deterioration in ride quality 
was noted for concrete pavements as the structural 
number decreased. 
The correlation between roughness index and 
service age, cumulative traffic and EAL's yielded equally 
valid statistical results. The contribution of traffic and 
loading to roughness could not be properly ascertained. 
Each of the parameters were time dependent and 
correlated well with each other. 
Pavements involving high-type construction 
generally do not exhibit rapid changes in ride quality. 
The level of service provided by these highways in regard 
to ride quality, therefore, are foremostly related to the 
as-constructed roughness of the pavement. 

INTRODUCTION 
In early road-roughness testing in Kentucky, local 
irregularities in pavement profiles were detected by a 
roller-type straight edge; and, while this method 
continues to be used to control construction tolerances, 
it was recognized in the early 1950's that a rapid method 
for recording profile characteristics more closely 
associated with riding quality was needed. Attention was 
then directed toward the response of a vehicle traveling 
a highway at a normal driving speed. Various parameters 
associated with vehicles in motion were investigated, and 
this led to the adoption of a triaxial arrangement of 
accelerometers mounted on a test passenger. 
Multi-channel recording equipment was installed in an 
automobile I 1). A number of analytical approaches were 
tried 12 ). Finally, it was decided to sum the area under 
the vertical acceleration trace only and to express this 
measurement in terms of a roughness index 13,4). The 
manual method of analysis was both tedious and time 
consuming. Subsequent advancements in electronics 
made it possible to automatically sum the vertical 
accelerations. This automatic system enabled an 
extensive survey program. Several variables affecting the 
results were investigated and test procedures developed 
to mmnmze their influence I 5 ). Subsequent 
investigations have concerned the frequency content of 
vertical accelerations and the contribution of various 
frequencies to the roughness index. Roughness 
measurements were made on the same pavements at test 
speeds of 51.5 mph and 70 mph. 
Earlier analysis of the acceleration recordings 
included an evaluation of "Jerk" (rate change of 
acceleration); it was thought that "jerk" was more 
closely associated with human perception of motion and 
discomfort. This interest abated but was later revived, 
and a study was conducted using two automatic 
roughness measuring systems to relate acceleration to 
jerk. The measurements were made on a large sample 
of both flexible and rigid pavements. Measurements were 
also performed with a variety of vehicles, including a 
lightweight foreign car and a fully loaded dump truck, 
on two reference pavements. The results and discussion 
of this investigation are presented herein. 
The 1957 sedan was replaced in 1962 and again 
in 1968. Each change required a correlation bel\yeen 
the old and the replacement vehicle. In 196S, a 
correlation was also performed after the 
otiginal-equipment tires were replaced. Several electrical 
components in the measuring system were replaced from 
time to time. Each change affected the resultant 
roughness system output and necessitated modifications 
of the equations by which the roughness index was 
computed. These changes are discussed in the report, 
and a detailed documentation is presented in 
1 
APPENDIX A. 
Roughness measurements were obtained on over 30 
representative bituminous and concrete paving projects 
completed since 1957. Those projects have been retested 
periodically. Major bituminous and concrete paving 
projects completed since 1957 have also been added to · 
the testing program and periodically retested. The 
projects largely involved the interstate and parkway 
routes. By 1970, a total of 234 projects were being 
monitored for roughness. 
Measurements were used for the following 
purposes: I) to evaluate quality of workmanship and 
construction, 2) to quantify rates of deterioration, and 
3) to identify contributing causes. Roughness indexes 
were related to service age, cumulative traffic, and 
equivalent axleloads (EAL's). 
AUTOMOBILE METHOD OF RIDE 
QUALITY TESTING 
Instrumentation 
The Automatic Roughness-Measuring System 
(ARMS) is shown in Figures 1, 2, and 3. The 
accelerometer is powered and balanced by circuits in 
the control console. The output signal is amplified and 
rectified by a selenium bridge and integrated by a solion 
cell. The integrator output is read on a d.c. digital 
voltmeter. The voltmeter is also used for monitoring the 
ARMS in performing component adjustments and for 
calibrations. A Sanborn Model 320 recorder provides a 
chart for visual field or laboratory inspection. The 
recorder, however, is not an essential component of the 
system. 
Procedures 
The pressure in the tires is adjusted to 24 psi when 
cold, and not to exceed 28 psi during a test, and the 
gas tank is checked to insure that it is at least one-half 
full. The amplifier and digital voltmeter power, the 
accelerometer bridge voltage and the integrator are 
turned on at least ten minutes prior to testing. 
Temperature in the vehicle is adjusted until the 
instruments are about 75° F. The accelerometer is then 
balanced and calibrated. The appropriate integrator 
range is selected. The integrator output is nulled and 
a full-scale calibration is performed. 
The test passenger, required to be of medium build 
and frame and to weigh !50 to 170 pounds, is seated 
erectly, but relaxed, in the right front seat of the test 
vehicle; liis arms are resting in his lap. The 
accelerometer, mounted on an aluminum platform, is 
suspended from a cloth strap looping over his shoulders 
and behind his neck, and rests against his chest. A mirror 
mounted on the right sunvisor permits the test passenger 
to view a bubble-level on the mounting platform at all 
times and therefore to maintain the proper positioning 
of the accelerometer. 
Sufficient starting distance precedes the test section 
to permit the vehicle to attain a normal test speed of 
51.5 mph. If it becomes necessary to slow down or to 
pass, the measurement is interrupted until the proper 
speed is attained in the test lane. Measurement is also 
interrupted while traverSing bridges, overpasses and any 
other feature of the pavement or the roadway which 
may not represent the ride quality of the test section. 
ACCELER· AMPLIFIER 
OMETER BAIOGE DYMEG 
STATHAM MODEL 
At the end of each test excursion, the integrator 
output and elapsed time are recorded; and, by 
substitution into the appropriate equation, a roughness 
index is calculated. If a retest yields an RI differing by 
more than (±) 4 percent, the pavement is tested for the 
third time. The two closest values are averaged. The 
roughness index equations and their derivations are given 
in APPENDIX A. 
Roughness measurements are not conducted under 
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Figure 1. Block Diagram of Automatic Roughnes .. Measuring System. 
2 
Vehicle Replacements 
During the past 13 years, three full-size Ford sedans 









1957 Ford Jan 1957 - May 1963 
1962 Ford Ga\axle May 1963 - Jul 1968 
1968 Ford Galax\e Ju\ 1968 - Present 
Components of Automatic 
Roughness-Measuring System Mounted in 
Instrument Rack. 
The odometers in Sedans 322 and 55 I at the time of 
retirement from roughness testing indicated 
approximately 90,000 miles. The current test 
automobile, Sedan 318, has nearly 40,000 miles. 
Each vehicle replacement required a correlation of 
roughness measurements obtained with the old and 
replacement vehicles. Test sections, both flexible and 
rigid pavements, were selected to represent pavements 
with excellent to poor ride qualities. The correlation in 
1963 was primarily conducted on two-lane roadways 
which exemplified the prevailing routes of travel. By 
1968, the emphasis in roughness testing was shifted to 
interstate and parkway projects. The correlation 
between vehicles therefore, was conducted on these 
projects. Consequently, the range in pavement roughness 
was greatly reduced, and pavements having very high 
RI values were no longer available. 
The results of the 1963 and 1968 vehicle 
correlations are presented in Figures 4 and 5, 
respectively. Separate linear regression equations were 
warranted for both pavement types. 
3 
Figbre 3. Test Passenger with Accelerometer ou 
His Chest and Instrumentation Installed 
in the Automobile. 
The !968 correlation also included a replacement 
rectifier in the ARMS instrumentation for measurements 
involving Sedan 318. The resulting correlation equations 
therefore reflect changes in the ARMS instrumentation 
as well as the ride quality differences between the 
vehicles. 
Both vehicle correlations yielded highly 
correlatable data as expressed by the coefficient of 
correlation, R The somewhat greater scatter of data in 
Figure 4, and reflected in the standard error of estimate, 
Es, was attributed to the less precise manual method 
of acceleration trace analysis utilized at that time; 
whereas, the 1968 correlation involved measurements 
with the ARMS instrumentation. 
Periodic replacement of the test automobile has not 
perceptibly affected continuity in roughness 
measurements. The equations used in calculating the 
roughness index incorporated, among other 
considerations, differences in ride quality between 
automobiles. Thus, all measurements were related to the 
original test vehicle (Sedan 322). These equations, and 
the chronological order of their development and use, 
are presented in APPENDIX A. 
Tire Replacement 
Tires on the test vehicles were replaced with 
identical kind whenever their replacement was 
warranted. The tires were preconditioned on the test 
automobile, '" another sedan, for at least sao miles 
prior to their use in roughness testing. The front end 
of the automobile was then inspected and aligned, and 
the tires were balanced. Tires were not permitted to 
wear below 1/8-inch tread depth and were replaced 
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Figure 4. 1963 Vehicle Correlation. 
when flat spots, out-of-rbundness or any other defects 
were detected. 
Efforts were made to find a suitable standard, tire 
which would exhibit the same dynamic characteristics 
from one set of tires to another. Original-equipment tires 
for the sedans did not provide the desired service and 
could not be relied upon to be sufficiently alike when 
replaced. In 1965, the ASTM E-17 Standard Skid Test 
Tires were adopted for roughness testing on Sedan 551. 
The General Tire and Rubber Company assisted in 
selecting E-17 tires, and factory mounted and tested 
4 
them prior to shipment. Comparative roughness 
measUrements were conducted on selected pavements 
with the original equipment tires and the E-17 tires. 
Significant differences in ride quality were found, as 
shown in Figure 6. A regression analysis of the data 
was performed and the resulting equations were 
incorporated into the RI equations in order to express 
subsequent measurements in terms of ride quality of the 
original tires. 
In 1968, a new test vehicle equipped with disc 
brakes and IS-inch tires was acquired. The E-17 tir"s 
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ROUGHNESS INDEX (VEHICLE 318) 
Figure 5. 1968 Vehicle Correlation. 
0 
:g 
could not be mounted on the vehicle and, therefore, 
the original equipment tires were used in subsequent 
roughness testing. 
Reference Surfaces 
In the absence of suitable laboratory equipment to 
provide dynamic excitation to the test vehicle, two 
roadway sections, a bituminous and a concrete 
pavement, were selected on I 64 and periodically tested. 
Both surfaces were in the passing lanes and were 
600 
550 
;;; "' 500 "' ;:: 
" 
� 450 
CONCR�TE PAlEMENT1 :/ / � 
X "' 0 <; 400 / 
"' "' "' z i!i 350 " 0 "' 
300 
/ 
Y=to37(X )  + 21 




ROUGHNESS INDEX ( E -17 TIRES) 
600 
550 




X 450 "' 0 ;;; 
"' 400 "' "' z " "' " 350 0 "' 
300 










Y:LOOl X )  -t-23 





ROUGHNESS INDEX (E-17 TIRES) 
Figure 6. 1965 Tire Correlation. 
s 
approximately four miles long. These pavements were 
chosen because of their nearness to Lexington, and the 
traffic volume was anticipated to be less than on other 
similar construction. Measurements on the reference 
surfaces with Sedan 318 are presented in Figure 7. 
The addition or removal of weights from the 
vehicle was found to be the most expeditious procedure 
by which to alter the test results. In the event the RI 
on the reference surfaces was judged to be too high, 
addition of weights improved the ride quality and 
thereby reduced the Rl. Before such remedies were 
applied, however, a careful investigation was initiated 
in order to pinpoint the source of the problem. More 
often than not, some fault was found with one or several 
tires due to the front-end alignment or improper wheel 
balance. The defective tire(s), tires with flat spots or 
out-of-roundness. were replaced. Sometimes the remedy 
simply involved rebalancing wheels and aligning the 
front end. Close attention was always given to regular 
maintenance of the vehicle. 
The measurements on the two reference surfaces 
were at times supplemented with measurements on other 
pavements for which previous data were available before 
fmal judgement was made as to vehicle condition. At 
times, the roughness data was simply corrected on the 
basis of previous measurements obtained on the 
reference pavements when their retesting yielded values 
outside acceptable limits. These procedures were 
generally satisfactory in providing reasonable means to 
insure short�term, and to a lesser extent, long-term 
reproducibility of roughness measurements. 
Most pavements deteriorate in ride quality with 
age. Available evidence suggested that the reference 
pavements have become rougher, but not nearly as much 
as most other projects under surveillance. Data shown 
in Figure 7 reveals a slight trend towards increased RI 
during a three-year period. Whether this increase can be 
attributed solely to changes in the pavement profile or 
to the deterioration in ride quality of the vehicle cannot 
be conclusively stated. Any discrepancies created in the 
process of using data from the reference surfaces as 
outlined naturally created errors in roughness 
measurements, thus underrating the roughness of 
pavements with the passing of time. The end result, of 
course, is that recently constructed pavements may 
indicate somewhat smoother ride quality than their 
surface profiles may warrant, and retesting of projects 
constructed several years ago may show less 
deterioration than has actually occurred. 
Frequency Composition of Measured Accelerations 
The accelerations transmitted through the test 
passenger and sensed with the accelerometer reflects the 
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Figure 7. Roughness Measnrements on Reference Surfaces with Sedan 318. 
dynamic characteristics o f  the vehicle including the seat, 
and the passenger. The pavement profile, therefore, 
cannot be specifically described unless the frequency 
response of the entire system between the sensor and 
the pavement is known. It was somewhat compelling, 
therefore, to inspect the measured accelerations in terms 
of discrete frequency ranges and to note their 
contribution to the roughness index. 
A bituminous and a concrete surface having nearly 
the same roughness indexes were selected for this 
analysis. The pavements could be described as 
representative o f  these pavement types in terms of their 
wavelength characteristics. A fJ!tering device was 
incorporated into the ARMS instrumentation and a 
Brush 280 recorder was installed in the automobile to 
directly r.ecord the filtered output. The pavement 
sections were tested repeatedly with the fJ!ter acting as 
a bandpass or as a low-pass filter. Several frequency 
ranges were utilized. The resultant recordings for a short 
section of the bituminous pavement are displayed in 
Figures 8 and 9. 
The upper recording in Figure 8 shows the 
unfiltered accelerations. Subsequent traces exhibit 
accelerations associated with the output of the bandpass 
filter. The largest amplitudes were found between I Hz 
and 8 Hz. Beyond 8 Hz, very low acceleration levels 
were noted and their amplitudes were comparable to 
those in the frequency range of 0 Hz to I Hz. The 
recordings obtained with the low-pass ftlter are shown 
in Figure 9. Again the top trace shows the unfiltered 
output and each successive recording exhibits the effects 
of lowering the cut-off frequency. 
6 
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Recordings of Passenger Torso 
Accelemtions in Sedan 551 on a 
Bituminous Pavement before and after 
Filtering with a Low-Pass Filter. 
A roughness index was obtained for each filter. The 
results of the low-pass filter measurements are presented 
graphically in Fignre 10 in terms of cumulative 
percentage of the roughness index. Several observations 
were noteworthy. First, the profile characteristics of the 
two pavements were quite different, even though their 
roughness index was the same. The profile amplitudes 
associated with shorter wavelengths were somewhat 
larger on concrete pavements than on bituminous 
pavements. Second, accelerations associated with 20- to 
100-foot waves contributed a major fraction to the 
roughness index. Third, acceleration frequencies of I Hz 
or less contributed significantly to the RI even though 
their amplitudes, as shown in Fignres 8 and 9, were quite 
. low. The explanation for what appears to be a 
contradiction lies with the method by which the RI was 
·obtained. The method entailed surmning of acceleration 
signals or areas under the acceleration trace, which were 
random in nature. The higher frequency signals were 
superimposed on the lower frequencies and thereby 
added to or subtracted from the amplitude of the lower 
frequency signals. The net effect was a 
disproportionately lower contribution from the higher 
frequency accelerations. 
Test Speed 
It was recognized that ride quality of vehicles 
changes with speed and, therefore, a standard speed was 
100 
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necessary if pavements were to be compared and rated. 
A speed of 5 1.5 mph was chosen because it 
approximated the average running speed on rural roads 
at that time. Statewide road improvement programs and 
construction of the interstate and parkway systems have 
significantly raised running speeds, which now approach 
70 mph on expressway-type roads. 
A previous study (5) showed that the roughness 
index of bituminous pavements increased greatly with 
increased speed. On a concrete pavement, the RI 
decreased as the speed was increased from 30 mph to 
SO mph but then increased as the speed was increased 
from 50 to 70 mph. However, only one vehicle (Sedan 
55 I) and a single bituminous and a single concrete 
pavement were considered . 
In 1966, 34 sections on interstate highways were 
selected for testing at 51.5 mph and 70 mph. The data 
of this study and the results of the linear regression 
analysis are presented in Fignres 11 and 12. Several 
pertinent observations are noteworthy: 
I. Roughness indexes at 70 mph were significantly 
higher than at normal test speed. On bituminous 
pavements, the difference was 44 percent to 49 
percent. On concrete pavements, the difference was 
23 to 27 percent. 
2. Profile characteristics of the two pavement types 
were sufficiently disshnilar to warrant separate 
regression equations. 
3. Differences between RI for the two speeds were 
sonewhat affected by the roughness level of the 
road. On rougher pavements, the differences 
between RI for the two speeds were the greatest. 
4. Pavement profile characteristics for the same type 
of pavements were rather similar as reflected by 
the statistical parameters for the regression lines. 
Figures 11 and 12 portray the influence of speed 
on ride quality and permit extrapolation of roughness 
indexes into higher test speeds. The measurements were 
made with Sedan 55! and not with the current test 
automobile, and, as pointed out earlier, each automobile 
responds somewhat differently to roadway excitations. 
ANALYSIS OF ffiRK 
Studies of human sensitivity to vibration generally 
characterize motion in terms of acceleration amplitude 
and frequency as the subjects are exposed to sinusoidal 
vibrations. Ride comfort criteria has also been stated 
. in terms of jerk, velocity and displacement. No single 
parameter has emerged as the appropriate measure of 
ride quality in the frequency spectrum associated with 
vehicular motion, although acceleration and jerk have 
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Figure 11. Roughness Indexes Obtained at Test 
Speeds of 51.5 mph and 70 mph on 
Bitmninons Pavements. 
Jerk is the derivative of acceleration with respect 
to time. In order to obtain jerk from the acceleration 
trace, the signal was differentiated with an operational 
amplifier using appropriate feedback components. The 
signal was then amplified, flltered, rectified, and 
summed with respect to time. The automatic roughness 
measuring system and the jerk measuring system could 
be operated simultaneously to obtain the roughness 
index (acceleration) and an average value of jerk for the 
test section. 
Designing a differentiator with an operational 
amplifier presents two problems: noise and stability. 
Fortunately, the high quality amplifier and the feedback 
elements chosen presented no spurious feedback 
problems. Noise, however, was an inherent problem. A 
low-pass filter was designed to attenuate the higher 
frequencies and to remove the 60 Hz component. 
Unfortunately, the filter produced a substantial signal 
loss and created some nonlinearity in the rectified 
output. 
8 
Preliminary as well as subsequent tests on the two 
reference pavements (I 64) clearly demonstrated that 
repeated tests on a given day yielded results which were 
as reproducible with the jerk measurement as with the 
acceleration measurement. Day-to-day reproducibility, 
however, was not as successful. Noise level was observed 
to fluctuate, and the measurement displayed greater 
sensitivity to changes in tire pressure and tire condition, 
temperature, and vehicle load. 
In 1966, jerk and acceleration comparisons were 
made with five sedans and two trucks on two sections 
of roads. Three sedans were also driven at 70 mph. The 
trucks were tested in both unloaded and loaded 
conditions. The results are presented in Figures 13 and 
14. At the test speed of 51.5 mph, both parameters 
ranked the ride quality of vehicles in the same order. 
The Cadiliac exhibited the smoothest ride and the 
Volkswagen the roughest. The test sedan, because of 
heavy duty suspension, rated less favorably than the 
Ford Falcon. These rankings coincided quite well with 
the intuitive .and subjective assessments of ride quality. 
On the whole, the roughness index appeared more 
sensitive and responsive to differences between vehicles. 
When the test speed was increased to 70 mph, the three 
sedans did not rank in the same order. In comparison 
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10 
indeed. Additional loads on the trucks significantly 
changed the ride characteristics. The dump truck became 
a much smoother-riding vehicle on both pavements. The 
pickup truck, however, yielded rather confusing results. 
According to the roughness index, the ride quality of 
the truck decreased when load was added. On the other 
hand, the average jerk increased only on the bituminous 
pavement. This truck was probably overloaded and 
responded more vigorously to the longer waves 
associated with the bituminous pavement. On the 
concrete pavement, the response of the truck to the 
characteristically shorter wave lengths was attenuated. 
Also in 1966, jerk measurements were made in 
conjunction with the acceleration measurements in a 
retesting program of various pavements. The results of 
these tests are presented in Figures 15 through 17. 
Reasonably good correlations were achieved between RI 
and jerk, but the standard errors of estimate, Es, were 
larger than desired if one measurement was to be 
converted to the other. The relationship between RI and 
jerk was different for each pavement type. This was 
expected; but differences between the two-lane and 
four-lane bituminous roads were not anticipated. The 
two-lane roads were somewhat older and undoubtedly 
had been smoothed by periodic resurfacing. Paving 
projects on the Mountain Parkway Extension, 
constructed in 1963 as a two-lane facility, yielded test 
results which differed from the four-lane projects and 
deviated somewhat from the two-lane trends. These data 
are identified in Figure IS .  The uniqueness of the 
Mountain Parkway extension is attributable to observed 
settlement of fills and foundations. 
Measurement of jerk did not yield sufficiently 
encouraging results to continue testing with the existing 
instrumentation. Problems associated with the 
instrumentation could be corrected by redesign and 
construction of a superior equipment package. 
Sensitivity of the jerk measurement to vehicle-related 
influences, however, may not be adequately 
controllable. 
EVALUATION OF PAVEMENT ROUGHNESS 
There are two sources of roughness: I) that which 
is built or constructed into the pavement, and 2) that 
which develops after construction through use or abuse. 
It is recognized that a pavement may change with age 
even if it were not used at all. Embankments would 
settle and the pavement would heave. In fact, there are 
indications that a certain amount of massaging by traffic 
the major factors considered in resurfacing programs, 
and a history of the development of roughness is a 
significant descriptor of the service life of a pavement. 
Initial roughness thus alludes to the construction process 
and to quality of workmanship; changes in roughness 
with age and traffic are meaningful from the standpoint 
of structural design of pavements. 
To this "nd, testing for roughness has been 
continued since 1957; some historical records include 
one or more resurfacings. All interstate and parkway 
projects and many major construction projects have 
been tested for initial or as-constructed roughness. 
Insofar as possible, the outer lanes on four-lane roads 
have been retested armually; the inside lanes of several 
selected projects have also been tested. 
Constructed Roughness 
Since 1959, interstate, parkway and other major 
roads tested totaled approximately 4,000 lane-miles and 
involved 177 projects, of which 71 were bituminous. 
The remaining 106 projects were concrete and included 
14 projects constructed by slip-forming. The resulting 
roughness data are tabulated in APPENDIX B. 
Additionally, initial roughness indexes for the interstate 
and parkway projects are displayed on scaled strip maps, 
along with supplemental project information, in 
APPENDIX C. 
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is helpful in preserving a pavement. Heavy loads, and Figure 15. Roughness Test Results on Bituminous 
Pavements (Two-Lane Roads) in T.erms 
of Roughness Index and Average Jerk. 
especially overloading, are damaging to the pavement 
and may induce roughness. Roughness has been one of 
1 1  
The distribution of initial roughness values is 
presented graphically in Figure 18. The word ratings 
were first introduced in a March 1962 report (4) and 
have remained unaltered although they were established 
from a lbnited data set consisting of 18  interstate 
projects. By 1970, 55 percent of the concrete pavements 
and 7 I percent of the bituminous pavements were rated 
excellent or good. 
At the time of construction, the roughness 
generally showed small variation throughout the length 
of a particular lane or between lanes. There were some 
notable exceptions. The greatest differences between 
any two lanes in interstate and parkway construction 
was 41 percent and 36 percent for bituminous and 
concrete pavements, respectively. Within each paving 
project, concrete pavements showed the least differences 
between the smoothest and the roughest lanes -- an 
average of 13  percent. On bituminous pavements, the 
differences averaged I 7 percent. On the whole, the least 
differences in roughness, of course, were found between 
adjoining lanes three percent in bituminous 
construction and one percent in concrete construction. 
Comparisons of rouglmess indexes for interstate, 
parkway, and other pavements for each construction 
year are summarized in Table I. Parkways were found 
to be somewhat smoother than interstate pavements. 
Other major construction projects were usually rougher 
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Roughness Test Results on Concrete 
Pavements (Four-Lane Roads) in Terms 
of Roughness Index and Average Jerk. 
are valid only for the same test speed (5 1 .5 mph). When 
additional consideration was given to driving speeds, 
such as 70 mph on interstate and parkway roads and 
60 mph on other highways, the ride quality was 
significantly reduced. Whereas direct comparisons were 
made at the standard testing speed, tests made at 
permissive running speeds show quite clearly that 
:antral of pavement profile quality has not improved 
n commensurate proportion to design speed. 
According to the roughness index, bituminous 
:onstruction yielded smoother riding surfaces than 
;oncrete construction. As discussed earlier in the report, 
:aution should be exercised in directly comparing 
pavements having different surface characteristics. 
Concrete pavements typically exhibit a greater 
proportion of shorter wavelength irregularities which do 
not contribute significantly to the roughness index 
obtained with the Kentucky method of roughness 
testing, but they may be annoying to the driver and, 
therefore, influence ride quality judgements. 
The ride quality of concrete pavements was 
improved on those projects where slip-form paving {6) 
was used -- with the exception of the flrst two projects 
completed in 1967. One project constructed in 1968 
with continuous reinforcement and slip-form paving 
exhibited excellent ride quality. Bituminous pavements 
constructed in the last several years, however, have not 
U) 
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"' w 00 
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materially improved when contrasted with paving in the 
earlier years of interstate and parkway construction. 
Voluntary adoption of electronic screed controls on 
pavers probably accounts for earlier quality 
improvements. The bar graphs in Figures 19 and 20 
present the average roughness indexes of projects for 
each construction year on four-lane interstate and 
parkway highways. The median roughness for all 
projects was 270 for bituminous pavements and 325 for 
concrete pavements. 
Bituminous Resurfacing 
In 1957, over 30 bituminous pavements were tested 
for roughness in connection with a pavement design 
study {7). These pavements represented high-type 
construction and were located throughout Kentucky. 
Monitoring for roughness has continued although most 
of the pavements have been resurfaced. Bituminous 
overlays significantly improved ride quality. The average 
reduction in roughness index was 36 percent. 
Bituminous overlays on several concrete pavements 
exhibited similar improvements ·· an average of 39 
percent. The greater reduction in roughness seemed to 
be realized on the rougher pavements as indicated by 
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improvements, however, are not precise since the 
measurements were not made just prior to or shortly 
after resurfacing. Approximately a year's delay in 
me asureme!lt was involved. Either the terminal 
roughness of the pavement was not obtained in the year 
of resurfacing or the pavement was tested a year after 
resurfacing. Several pavements were excluded from 
consideration since the measurements were delayed by 
more than a year. 
The criterion governing selection of the projects for 
resurfacing was not documented. The roughness data do 
suggest that strong consideration was given to pavement 
serviceability; and, of course, serviceability is foremostly 
related to roughness. The bar graph in Figure 21 shows 
that the rougher pavements were generally chosen for 
resurfacing, and, in spite of ongoing deterioration of 
pavements with age, the remaining surfaces exhibited at 
least the same roughness as in the proceeding years. The 
net result of resurfacing efforts on the subject pavements 
was a substantial improvement in ride quality by 1970. 
Although these pavements were not statistically chosen, 
they may be considered representative of the older, 
high-type construction on US and state routes; 
therefore, a reasonable legitimate claim may be made 
that ride quality on most two-lane highways in 
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Kentucky has materially improved since 1957. 
Roughness Inventory 
Surveillance of road roughness has continued on 
projects of interest. The present condition of roads in 
regard to roughness may be of some interest. The latest 
available test results were used to prepare Figures 22 
and 23 for bituminous and concrete roads, respectively. 
Summary data for various highways are presented in 
1 4  
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Figure 19. Average Roughness Index for Each 
Construction Year on Bituminous 
Pavements Involving Four-Lane 
Interstate and Parkway Projects. 
Table IV. Interstate and parkways showed lower 
roughness indexes than other roads; however, ride 
quality of the high-speed facilities diminished 
significantly when tested at the speed limit. In other 
words, a person traveling 70 mph on a high-speed road 
may experience more discomfort than he would 
traveling 60 mph on a 60-mph road. 
Bituminous overlay of the older surfaces has 
eliminated most of the very rough pavements in 
Kentucky. Only a few road sections in the current 
inventory had Rl's in excess of 600, while in 1960 
almost half of the projects monitored were rougher. The 
results of 1960 testing were reproduced from an earlier 
report (3) and are presented in Figure 24 . 
Service Roughness 
After being tested for as-constructed roughness, 
each project was periodically retested to monitor 
changes in ride quality during the life of the pavement. 
On interstate, parkway and other multilane roads, the 
outside lanes were usually tested. A cursory inspection 
of the data indicated that deterioration in ride quality 
was associated with time dependent variables or 
influences. To quantify this deterioration and to identify 
the contributing influences, roughness was related to 
service period, cumulative traffic and equivalent 
400 
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Avemge Roughness Index for Each Construction Year on Concrete Pavements Involving 
Four·Lane Interstate and Parkway Projects. 
TABLE IV 
ROUGHNESS OF VARIOUS ffiGHWAYS 
ROUGHNESS INDEX jEQUIVALENT, MEDIAN RI 
NO. OF 
DESIGNATION PROJECTS MEDIAN 1 AVERAGE 60 MPH 70 MPH 
BITUMINOUS PAVEMENTS 
Interstate 19 350 345 5 1 5 *  
Parkway 23 325 358 475* 
US & KY 80 465 444 540* 
CONCRETE PAVEMENTS 
Interstate 58 350 354 435* 
Parkway 36 345 357 430* 
US & KY 18 440 457 495* 
*Extrapolated from data presented in Figures 1 1  and 12. 
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1 7  
axleloads (EAL's). Cumulative traffic for a given lane 
was determined from lane distribution factors, ADT and 
the number of days the pavement was in service. The 
EAL' s were calculated according to the modified 
AASHO procedures and traffic parameters developed by 
Deacon and Lynch (8). These calculated values for 
interstate and parkway pavements are presented in 
APPENDIX D; project roughness indexes, changes from 
initial RI values, and ages of the pavements for each 
test year are also included there. 
Roughness data for every interstate and parkway 
project were plotted versus time in service, cumulative 
traffic, and EAL' s. Curves were manually fitted for all 
projects for which four or more roughness measurements 
were available. No attempt was made to delete any data, 
even though some roughness measurements were 
obviously in error when contrasted with measurements 
in preceding or subsequent years. Clearly a straight line 
was found to best describe relationships for all 
pavements although there were notable exceptions. 
Computerized, linear regression analysis provided 
equations of best-fit straight lines. The equations and 
their statistical parameters are included in Tables V 
through IX. Graphs of several bituminous pavements are 
presented in Figure 25. The remaining graphs appear in 
APPENDIX E. 
Shnilar procedures and analyses were employed for 
bituminous concrete, bituminous overlays on 
bituminous base, and concrete pavements involving 
other high-type construction projects on US and KY 
designated highways. However, roughness data were 
related only to months in service and cumulative traffic. 
These graphs also appear in APPENDIX E,  and the 
results of the regression analyses are presented in Tables 
X through XII. 
The rate of deterioration in ride quality, expressed 
here as the slope of regression lines, was found to be 
different for each pavement type, as shown in Figures 
26 through 33, and varied according to the original or 
as-constructed roughness of the pavement. Concrete 
pavements on interstate and parkway roads deteriorated 
at a considerably lower rate than the bituminous 
pavements on the same facility. On bitmrdnous 
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1 8  
smoother constructed surfaces -- with the exception of 
the four-lane parkway roads. On the other hand, 
concrete interstate and concrete on US designated roads 
deteriorated more rapidly on projects where the 
constructed roughness was the highest. Here again, the 
parkway projects exhibited opposite trends. 
A pavement structural number (SN) was calculated 
for each project according to procedures shown in 
APPENDIX E and are included in the presentation of 
regression analysis in Tables V through XII. The 
structural numbers for bituminous pavements ranged 
between 2.9 and 7 .0. No conclusive evidence was found 
to suggest that the SN had a significant bearing on the 
rate of deterioration in ride quality. An interesting 
trend, however, was noted between the magnitude of 
the as-constructed RI and SN when several bituminous 
projects for a given highway facility were combined. In 
every case, the smoother�constructed pavements were 
associated with a higher structural number. Concrete 
pavements were designed with a fixed SN of I I  for 
interstate. On US designated roads, the SN was either 
9 or 10. A defmite trend of increased deterioration in 
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1 9  
decreased. 
The correlation between RI and service period, 
cumulative traffic, and EAL' s yielded equally valid 
statistical results. The contribution of traffic and loading 
to roughness could not be properly ascertained. Each 
of the parameters were time dependent and correlated 
well with each other, as illustrated in Figure 34. Further 
consideration must be given to other unaccounted 
influences, such as rate of differential settlement, 
rutting, etc. and the interrelationships between each 
parameter considered. 
All bituminous pavements were designed for a 
20-year service life. Traffic would be expected to 
increase according to a compound interest equation or 
curve with respect to time. Apparently the linear 
regression analysis of "lumped" data failed to reveal this 
expected trend. Inasmuch as the pavements were 
designed for a given number of EAL's, a 
"constant-relationship" finding between structural 
parameters (SN) and rate of increasing roughness could 
be interpreted to mean that ail affecting factors were 
in perfect compliance with "design". That is to say, all 
pavements would increase in roughness at the same rate. 
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Roughness to Age of Bituminous 
Pavement on the Mountain Parkway 
Extension. 
However, the "no�relationship" fmding here arises from 
disorder or scatter of data. Other factors are dominant. 
From an intuitive or subjective standpoint, it seems most 
likely that disproportionate increases in roughness 
during the half-life of a pavement is largely attributable 
to settlements in fills, foundations and subgrades. 
Resurfaced pavements appear to have reached a stage 
of maturity and equilibrium which thereafter results in 
a constant rate of increase in roughness. 
All statistical trends reported here are subject to 
cautious interpretation. 
In general, pavements involving high-type 
construction do not exhibit rapid changes in ride 
quality. For example, several bituminous pavements on 
I 64 and I 75 now require resurfacing due to severe 
cracking in the surface course and sigriificant depth of 
rutting in the wheel paths. Yet, the RI of those projects 
has increased by only 50 to 145 above the 
as-constructed roughness. The level of service provided 
by these highways in regard to ride quality, therefore, 
was foremostly related to the as-constructed roughness 
of the pavements. 
Determinations of Present Serviceability Index 
20 
(PSI), a scalar expression of pavement condition, have 
continued on a limited basis for interstate projects. The 
procedures for calculating the PSI for various pavements 
are presented in APPENDIX G. The PSI can either be 
obtained directly from · the roughness index using 
available regression equations or from the roughn�ss 
measurement and a survey of the pavement by 
quantifying the extent of major cracking, bituminous 
patching and rutting depth. The choice as to which 
yields the proper expression of pavement serviceability 
ha& been of some concern. The PSI determined from 
RI alone consistently yielded higher indexe&. If the PSI 
were to be used as an expression of pavement condition, 
the better choice would be to use the equations which 
incorporated cracking, patching and rutting. A question 
al&o arises as to whether the available regression 
equations properly characterize high-type construction 
such as interstate. A Purdue Uriiversity study (9) 
considered test sections on primary and secondary roads, 
none of which were comparable to interstate. Surely the 
pavement rater w ould apply somwehat different 





l:J:���;��{h,� :;-- -� ���,o�;.,. .,.... .� --� �  
400 
� ' -0 _;-30 
40 60 • 0 100 12 0 
MONTHS IN SERVICE 
Figure 30. Combined Regression Equations Relating 
Roughness to Age of Concrete Pavements 
on Parkways. 











�-�� - ;:-,; 
� /  �-# -· ' """' v�/ �c�� " .-�--·' ' '' ' . 
20 40 60 eo 100 120 
MONTHS IN SERVICE 
Combined Regression Equations Reiating 
Roughness to Age of Bituminous 










MONTHS IN SERVICE 
Combined Regression Equations Relating 
Roughness to Age of Concrete Pavements 
on US Designated Roads. 
i 
�;::·""' . ' -
], �r--o .�1. 1. l �<'�" i � �,, � /  -- 1. ,..-� 






20 40 60 eo 100 
MONTHS IN SERVICE 
120 
Combined Regression Equations Relating 
Roughness to Age of Bituminous 





I B  
1 6  
g 1 4  
E 
() 12 
[L l.L <t 






:::> 6 u 
4 
© [  0 "' 2 I� 0 0 
./ 
0 / 
v 0 NORTH - SOUTH 
0 EAST- WEST 
v 
/ 0 
, / 0 
0� � 0 p 0 p 
vo �  � 0 0 0 
p �b COMBINED EQUATION 0 Y = 1.92.X 0 h_ P o  R2 X 100 = 96.4 ,.., Es = 1.5 
l/ 0 0 n 
j:J 
2 4 5 6 7 B 
EQUIVALENT A X LELOA DS, m i l l ions 
Figure 34. Correlation of Cumulative Traffic with 










164 - 5('1i)�O 
164 - 5(18)86 
I64 - 5(7)93 
175 - 4(5)90 
175 - 4(15)98 
164 - 8(11)187 
164 - 5(8)100 
165 - 3(10) 70 
175 - 3(4)87 
165 - 3(9)63 
164 - 8(10)183 
1 - 11 Mean 
1 - 5 Intercepts Grea·�er 
Than The Mean 
6 - 11 Intercepts Less 












Summary of Linear Regression Analysis - Bituminous Interstate Projects 
( Rouglmess Index vs Age, Traffic and Equivalent Axleloads ) 













Y = 396 + 1.11 X 78.8 
Y = J82 + 0,65 X 
Y = 315 + 0.94 X 
Y = 310 + 1.29 X 
Y = 306 t 0.72 X 
Y = 293 + 1.89 X 
Y = 286 t 0,70 X 
Y = 275 t 1.39 X 
Y = 262 + 2 . 67 X 
Y = 2(;0 t 0.74 X 
Y = 250 + 1.98 X 
Y = 304 + 1.28 X 
Y � 342 + 0,94 X 
















y � 416 + 10,1!:-:X 
Y = 383 + 5.2 X 
Y = J21 + 12. 5 X 
1 = 310 + 9.9 X 
Y = J07 + 5.7 X 
y , 300 + J5. 1 X 
Y = 287 + 11,9 X 
Y = 275 + 10.4 X 
Y " 267 t 24,0 X 
Y = 260 +  5. 0 X  
Y = 267 t 37. 5 X  
Y = 308 t 15. 3 X 
Y = 347 + 8,8 X 


















* a2xwo - Coe:fficent of Determination as a percentage, 
** E8 - standard Error or Estimate o:f "Y". 
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1 - 5 Intercepts Greater 
Than The Mean 
6 - 9 Interc:epts Less 






















Summary of Linear Regression Analysis - Bituminous Parkway (4 - lane) Projects 
( Rouglmess Index vs Age, Traffic and Equivalent Ax1el.oads) 
Y = 270 + 2.05 X 91.6 
Y = 266 t 2.26 X 92.1 
Y " 262 + 1,84.X 70,6 
Y = 21'D t  0,75 X 82.7 
Y = 253 + 0.95 X 72.3 
Y = 250 + l.7J X 
Y " 222 + 1.08 X 
Y = 215 + 1.23 X 
Y = 257 + 1.40 X 
Y = 274 + 1.53 X 










Y = 281 t 49 ,J X 
Y = 284 + 38.3 X 
Y = 266 + 29.4 X 
Y = 263 + 17,1 X 
Y = 258 t 20, 7 X 
Y " 250 + J3,6 X 
Y m 223 + 20,4 X 
Y = 224 + 24.9 X 
Y = 263 + 28.3 X 
Y m 282 + )0,9 X 














Y: = 413 + 28. 1 X  
Y = 381 + 11.2 X 
Y '"'  325 + 42.7 X 
Y = )20 + 19. 1 X  
Y � 309 + 12.3 X 
Y = 297 + 146.8 X 
Y = 286 t 42. 5 X  
Y � -276 + 16.4 X 
Y = 272 + 48.9 X 
Y = 262 t 8.7 X 
Y = 265 + 156.3 X 
Y = 310 + 48,5 X -
Y = 350 + 22.7 X 
Y " 276 + 69.9 X 
Y m 282 + 154.1 X 
y , 285 + ll7,7 X 
Y = 264 + 103.3 X 
Y "' 262 + 67.3 X 
Y = 259 + 77. 1 X  
Y = 253 + 164.8 X 
Y = 225 + 100.9 X 
Y = .223 + 96. 6 X 
Y = 263 + 105,2 X 
Y : 282 t l01. 5 X 





























1 EKE J - 2  
2 EKE :1 - 2  
3 FKE 5 - 1 
4 l'XE 4 - 4  
5 EKE 4 - 3 
6 EKE 4 - 2  
7 EKE 4 - 1  
1 - 7  Mean 
1 - :3 Intercepta Greater 
- - -
















I?5 - 8(13)181 
!75 - 3(12)?6 
!61,. - 3(10)1.2 
I75 - 7(1:3)173 
I75 - 7(10)169 
164 - 5(17)?9 
164 - 2(6)17 
161,. - 4(12)77 
!61,. - 4(9)52 
I75 - 7(1.4)178 
I65 - 4(6)78 
175 - 7(4)157 
175 - 7(15)164 
I75 - 1(8)4 
175 - 6(6)123 
I75 - 4(19)104 
I75 - 5(6)11? 
I65 - )(4)76 

























































S!mmary oi' Lilnea.r Regression .Analyaia - Bitum:inoua Parkway (2 - Jane) ProJeets 








Y = :31J2 + 0.86 X 72,2 16 
Y = Y/J + 2.60 X 95.3 17 
Y = 3'71 + 2.17 X 89.8 21, 
Y = 284 + 2.45 X 91.9 21 
Y = 254 + 1.71 X 91.5 15 
Y = 244 + 2.05 X 71.9 9 
Y = 220 + 2.75 X 86.3 32 
Y = :JJ2 + 2.08 X 
y .. J71 + 1.87 X 
Y = 250 + 2.24 X 
TABLE VIII 
Y = )85 + 42.9 X ln.6 
Y = 393 + l.l8.7 X %.1 
Y = 'R1 + 10:3.5 X 97.8 
Y = J08 + 104.0 X 78.5 
Y = Z79 + 73.8 X 72.2 
Y = 259 + 90.5 X 93.6 
Y = 251 + lJQ.9 X 85.9 
Y = 321 + 91.9 X 
Y = )8) + 88.4 X 
Y = Z74 + 99.8 X 


















( Roughness Index vs Age, Tra.ffio e.nd EquiV1l1ent A:deloada ) 
Y '" 474 + 1.35 X 
y M 405 - 1.51 X 
y = )90 + 0.87 X 
Y a 382 + 1.03 X 
Y = )82 + 1.07 X 
Y .. 380 + 0,38 X 
Y = J77 + 0.56 X 
Y = J73 + 0.6) X 
Y = J72 + 0.10 X 
Y .. 3ffl + 0.37 X 
Y • 367 + 0.68 X 
Y = 366 + 0,81 X 
Y = 365 + 0.63 X 
Y = 363 + O.l8 X 
Y = 358 + 0.89 X 
Y = )56 + 0.40 X 
Y = )56 + 0.2? X 
Y .. 3,3 + 1.02 X 

































2 4  
EQUATION 
Y ,. 495 + 3.0 X 
Y = 403 - 7,9 X 
Y .. 391 + 7.6 X 
Y = 396 + 4.2 X 
Y = J93 + 5 . 7 X  
Y = )SO + ).2 X 
Y = J79 + 4.1 X 
Y = J74 + 5.3 X 
Y = 373 + 0.8 X 
Y = 376 + O.? X 
Y = 373 + 6.0 X 
Y = J68 + 5.J X 
Y " 374 + 2.4 X 
Y "' 364 + 2.0 X 
Y = 366 + 6.7 X 
Y = )57 + J.4 X 
Y = )57 + 1.7 X 
Y .. 3'3 + n.ox 









































Y = J86 + l47.9 X 
Y = 395 + 396.1 X 
Y = ]7) + J48,2 X 
Y "' J09 + 353.8 X 
Y = 271 + 250.2 X 
Y = 264 + J03.6 X 
Y = 24l + 4J2.7 X 
Y = .)20 + 318.9 X 
Y = J85 + 'i'97.4 X 
Y = 271 + JJ5. 1 X  
Y = 494 + 4.8 X 
Y • 403 - 12.5 X 
Y = 402 + 16.8 X 
Y " 400 +  6. 5 X  
Y = J97 + 9.1 X 
Y "  381 + 5 . 4 X  
Y " 393 + 6.9 X 
Y ., 376 + 10.9 X 
Y = J75 + 1.0 X 
Y = 384 + 0.2 X 
Y = 383 + 8.7 X 
Y = 371 + 10,0 X 
Y = 376 + 5.1 X 
Y = J6J + !>. l X  
Y '" 358 + 12.1 X 
y ., J57 + ?.J X 
Y .. 358 + .J,Ijl X 
Y = )59 + 16.9 X 




























































164 - J(4)Jl 
175 - 1(40)0 
175 - 6(9)134 
164 - 2(4)24 
165 - 1(16)2 
175 - 6(16)142 
165 - 1(15)28 
165 - 1(1J)1J 
165 - 1(14)22 
175 - 7(12}153 
164 - 3(9}37 
164 -'3(6)47 
175 - 4(17)100 
1 - J2 Mean 
1 - 20 Intercepts Greater 
Than The Mean 
21 - J21nteroepts Less 














EK 2 - 4 
EK 1 - 8 
WK 22 - 2  
WK 26 - 2  
OK 14 
EK 1 - 7 
WK :22: - L 
OK 13 - 2  
EK 2 - 2 
WK 27 - 2  
EK 2 - 3 
WK 27 - 1  
WK 25 - l  
WK 23 - 1  



























TABLE VIII (Oont ) 
Summary o:f Linear Regression Analysis - Concrete Interstate Projects 
( Roughness Index vs Age, Tra:t::fic and Equivalent Axleloads) 























Y "' 3J8 + 0.64 X 
Y = 332 + 0,09 X 
Y .. 319 + 1,30 X 
Y = 312 + 1.12 X 
y .. :no + o.n x 
Y m J05 + 1.58 X 
Y = J(l2 .,. 1.30 X 
Y = 298 - 0.34 X 
Y = 282 - 0.22 X 
Y = 272 + 0,79 X 
Y = 264 + 0.42 X 
Y = 257 +' 0.50 X 
Y "' 255 + 0.53 X 
y .. 334 + 0.45 X 
Y = 358 + O,XJ X 























Y = 340 + 5.0 X 
Y = 3J3 + 0.8 X 
Y = 319 "' 10.1 X 
Y " 314 + 9.3 X 
Y = 311 - 0. 6 X  
Y = 309 + 10.0 X 
Y " 297 "' 15. 1 X  
Y " 299 - 3.9 X 
Y = 282 - 1.5 X 
Y = 276 + 5.4 X 
Y = 263 + 3 . 6 X 
Y = 259 + 4.2 X 
Y = 258 + 3.5 X 
Y = 346 + 2.9 X 
Y = 378 + 3.4 X 
Y = 293 + 2.2 X 
Summary of Linear Regression .Analysis - Concrete Parkway Projeots 















Y " 396 + 0,51 X 
Y = 383 + 0.79 X 
Y = 300 + 0,15 X 
Y = 367 - 0,85 X 
Y = 364 + 0. 72 X 







Y "  J48 + 0.33 X J0.5 
Y .. 346 + 1.22 X 64.6 
Y = 340 + 1.18 X 92.1 
Y = 340 + 0,17 X 
Y " 330 + 0,98 X 
Y = 326 ... o.o4 x 
Y " 325 + 0.96 X 
Y = J23 + 0,62 X 




















2 5  
EQUATION 
Y = 398 + 16.4 X 
Y ,. 388 + 18,0 X 
Y = 379 + 7 . 6 X  
Y = 363 - 20, 5 X 
Y = 363 + 12.0 X 
Y = 364 + 17. 6 X  
Y = 348 + 13.2 X 
Y = J45 + 21,7·X 
Y "'  342 + 40. 4 X  
Y = 341 + 3.6 X 
Y "' 332 + 33.0 X 
Y = 324 + 1.0 X 
Y = 327 + 26.0 X 
Y = 323 + 23.7 X 























































Y = 355 + 6.5 X 
Y '"' 334 + 2,1 X 
Y = 319 + 20.3 X 
Y " 338 .f 17,3 X 
Y = 312 + O, l X  
Y = 311 + 17. 5 X  
Y "  298 - 13,1 X 
Y = 300 - 7.8 X 
y D 282 - 2.0 X 
Y "' 278 + 9,7 X 
Y = 270 + 8.6 X 
Y = 263 + 8.3 X 
Y = 259 + 6,4 X 
Y = 350 + 5,8 X 
Y = J81 + 5.9 X 
Y "' 297 + 5.6 X 
EQUATION 
Y m 399 + 54,6 X 
Y = 388 + 58.1 X 
Y " 380 + l8, 6 X  
Y " 368 - 1.05,J X 
Y = 363 + 41.9 X 
Y = 364 + 89.3 X 
Y " 348 + 41.6 X 
Y 3 345 + 70,7 X 
Y = :344 + 136.1 X 
Y = 340 + 20, 1 X  
Y " 333 + 111.4 X 
y .. 326 - 4.1 X 
Y = 322 + 126,0 X 
Y = 322 + 86.4 X 




















































CK 13 - l  
EK 1 - 6 
EK l - 10 
EK 2 - 5 
CK 12 - 2  
EK 1 - 9 
VIK 26 - l  
WK 25 - 2  
WK 2J - 2 
1 - 25 Mean 
1 - 13 IRtercepts Greater 
Than The Msan 
14 - 25Intercepts less 










TABLE IX (Cont ) 
Summary of Linear Regression Analysis - Concrete Parkway Projects 








Y = JOJ t 2.09 X 
Y = JOJ t 0,50 X 
Y = 300 + 1.35 X 
Y = 298 + 0 . 59 X 
Y � 292 + 0.96 X 
Y = 274 + 1.04 X 
Y � 273 + 0 . 59 X 
Y = 272 t 1.48 X 
Y g 237 + 1.41, X 
Y = 324 + 0.73 X 
Y = 354 + 0,5J X 

















Y = 30l t 37. 5 X  
Y = 307 t 10,9 X 
Y = 307 + 38.0 X 
Y = 298 t 20,7 X 
Y " 292 + 17,9 X 
Y = 282 + 26.9 X 
Y " 275 + 15;2 X 
Y = 277 + 38,6 X 
Y = 244 + 4(1,8 X 
Y = 326 + 19.4 X 
Y = 355 + 14, 6 X  
Y = 294 + 24. 5 X  
83.8 








Summary of Linear Regression Ana1y�ls - Other Bituminous High-Type Construction 
( Roughness Index vs Age and CUI!llllative Traffic ) 
11 
26 
Y = 301 + 117,4 X 
Y = 308 + 49. 4 X 
Y = 309 + 122 . 5 X 
Y = 299 + 69.1 X 
y .. 292 + 97. 5 X  
Y = 286 + 83.2 X 
Y "' 272 + 72. 6 X  
Y = 269 t 187, 7 X 
y .. 235 + 166. 2 X  
Y = 325 + 72.9 X 
Y = 355 + 50.7 X 
Y = 292 + 96.9 X 
[;AF��1,;- ----����-l c��m I sNI-;��� -�"�=-:��a-E=��f�=�[�:::���J����J�i�] 





US 150 F 222(7) 
US 45BYP F 144(10) 
6 US 41 & F 41(1.4) 
us 41A 
7 US JIE F 28(10) 
9 





10 US 127 F 100(8) 
11 ICY 114 S 267(7) 
12 US 127 F 100(5) 
13 'JS 68 F 163(15) 
14 US 25E F 61(6) 
15 US 25E F 61(10) 
16 US EO & U0-539(19) 
KY 4 
1 - 16 
1 - , 
6 - 16 
Intercepts Greater 
Than The Mean 
Intercepts Less 





























' · 50  
5.68 
5.27 












Y = 518 + 0.06 X 
Y = 404 t 0, 51 X  
Y " 403 + 0,92 X 
y , 396 t 0.89 X 
Y " 366 + 0.79 X 
Y � 330 t l.68 X 
Y g 329 t l.51 X 
Y = 326 t 1,64 X 
Y = J20 .,. 1,12 X 
Y = 313 + l.33 X 
Y = J07 t l.85 X 
Y .. 302 + 0.45 X 
Y = 297 + 1.29 X 
Y = 292 + 3.12 X 
Y = 279 + 1,56 X 
Y = 357 + l- , 19 X 
Y = 449 t 0. 5 5 X 

























Y = 518 + 1,2 X 
Y " 401 + 20.6 X 
Y " 402 + 18.0 X 
Y = 401 + 23,7 X 
Y = 374 + 4.9 X 
Y = 306 + 1J.O X 
Y = 335 + 18.9 X 
Y g JJO + 12.0 X 
Y = 322 + 15.2 X 
Y = 301 + 5J.5 X 
Y = 309 + 25.3 X 
Y = 306 + 6,8 X 













Y " 295 + 33.5 X 100.0 
Y = 280 + 7. 1 X  
y = 35a + 16. 3 X  
Y = 454 + 11.2 X 























S\.unrn9.ry of Linear Regression Analysis - other Concrete High-Type Construction 
Roughness Index vs Age and Cumulative Traffic ) 
X=MONTHS X=CuM;_;�"TMfFic (millions) I 
1 us 60 s 703(1) 
2 US 460 & F 1330) 
us 23 
US 31W F 79(25) 
4 us EO SG 155(1) 
US 31W F 79 (24) 
6 us 41 F 526(34) 
F 110(8) 
F 526(20) 
7 us 27 
8 US 41 
9 us 6B SP 111-254 
1 - 9 Mean 
- 4 
5 - 9 
Intercepts Greater 
Than The Mean 
Intercepts Less 
Than The Mean 
400 10.0 





315 9 . 0  
335 10.0 











Y = 435 + 0,  35 X 
Y = 417 + 3 .52 X 
Y "' 386 1· 0,83 X 
Y = 381 + 1,02 X 
Y = 362 + 1.44 X 
Y = 351 + 0,08 X 
Y = 334 + 1.25 X 
Y = 321 + 0,24 X 
Y ,. 298 + 2.30 X 
Y = 365 + 1.23 X 
Y = 405 + 1.43 X 




















EQUATION R2xwo I Eg__j 
Y = 439 + 2.9 X 
Y = 415 + 47.7 X 
Y = 384 + 8,8 X 
Y = 407 + 5. 1 X  
Y = 371 + 11.6 X 
Y " 349 + 1.0 X 
Y = 350 + 14.3 X 
Y = 321 + 3 . 1 X 
Y = JOB + 22.0 X 
Y = 372 + 12.9 X 
Y = 411 + 16.1 X 


















S\lllllll8.ry of Linear Regression Analysis - Bituminous Resurfadng of Flexible Pavements 
1 us 25 FI 88(6) 
2 US 31E FA 205A 
US 231 F 125(18) 
4 us (j) FI 4(4, 6} 
KY 229 S 150(4) 
6 us :n 
7 us 27 
8 us 25 
9 us 25 
10 us 25 







12 US 421 F 326(22) 
13 us 41 
14 us 45 





1 - 15 
- s 
9 - 15 
Intercepts Grea·ter Than The Mean 
Intercepts Less 















Rouglmess Index vs Age and Cumulative Traffic 
5.32 
5.41 







5 . 19 
4.94 
4.78 











Y = 621 - 0.40 X 
Y = 521 + 0,37 X 
Y = 516 - 0,36 X 
Y = 508 + 0,90 X 
Y = 480 + 1.05 X 
Y = 473 + 0,65 X 
Y "' 443 + 1.70 X 
Y = 439 + 0,27 X 
Y = 390 + 0 , 67 X 
Y "' 378 + 1.24 X 
Y = 366 + 0.92 X 
Y = 366 + 0.46 X 
Y = 338 + 1 . 48 X 
Y = J34 + 1.45 X 
Y "' 319 + 0.25 X 
Y = 433 + 0.71 X 
Y = 500 + 0. 52 X  
Y = 356 + 0.92 X 
27 
39.7 





9 5 . 5  
3 .  6 
82.6 























Y = 625 - 5.9 X 
Y = 515 + 38.7 X 
Y = 510 - 2.9 X 
Y = 513 + $. 7 X 
Y = 489 + 26. 1 X 
Y = 473 + 6.4 X 
Y = 455 + 28.0 X 
Y = 4J6 + 3 . 1 X 
Y = 385 + 8.2 X 
Y = 381 + 7 . 1 X 
Y = 355 + 16.1 X 
Y = J67 + 6. 8 X  
Y = 322 + 26.6 X 
Y = 337 + 16.8 X 
Y = 319 + 3. 3 X 
Y = 432 + 12 . 5 X 
Y = 502 + 12.9 X 
Y "' 352 + 12.1 X 
54.3 
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APPENDIX A 
DERIVATION OF ROUGHNESS INDEX EQUATIONS 

DERIVATION OF ROUGHNESS 
INDEX EQUATIONS 
SYMBOLS 
G acceleration (g's) 
K proportionality constant 
(volt-second/volt) 
R integrator range (volt-second) 
Rl roughness index (g's x 1 04) 
Note: RI with a subscript denotes 
roughness index for a given test 
automobile. 
T integration time (seconds) 
t time (seconds) 
V a amplifier output (volts) 
V c integrator full-scale output voltage 
(volts) 
V dvm integrator output voltage (volts) 
Vr - integrator input voltage (volts) 
In 1957, a manual method of analyzing 
acceleration recordings was devised ( 3 ). The areas under 
the vertical acceleration trace were summed with the 
aid of a compensating polar planimeter. The equivalent 
feet/second2 x second, or g-second, were divided by the 
length of the measured chart (in seconds) to obtain 
average g's for the test section. The expression for a 
roughness index in terms of whole numbers was as 
follows: 
Rl = �� I G (t) [dt/T) X 104 
or 
2 
where K = R/Vc. Thus 
VrT = RVdvm/Vc 
or 
5 
If the rectifier characteristic equation is given by 
va = (Vr/0.886) + 0.13, 6 
then 
The calibration of the output of the amplifier is 
·9 volts = 0.5 g, but the assumed rectifier characteristics 
curve does not intersect the rectifier characteristics curve 
at this point. Taking a point of intersection, such as 
0.1 g, where V a = 1 .8 volts, by proportion any other 
value of G can be found for a given V a. Thus 
G/0.1 = V a/1 .8 
or 
G = 0.1 V a/1 .8 = 0.0555 V a· 
Substituting for Va, 
G = 0.0555 [(1 .13 RVdvmfVcT) + 0.13) 
A replacement vehicle (Sedan 551) was acquired or 
in 1963, and a correlation of roughness measurements 
yielded the results as shown in Figure 4. The regression G = (0.0627 RV dvm!V c T) + 0.00722. 8 
equations, in terms of R1 for the vehicles involved, were: 
Bituminous Pavements 
ru322 = 1 . 1 1  ru5 5 1  - 84 3 
Concrete Pavements 
Rl322 = uo RI5 5 1  - 109 
In 1964, instrumentation (ARMS) was added to 
automatically sum vertical accelerations. The derivation 
of the ARMS equation, as discussed and presented in 
a 1965 report (5) follows: 
29 
Substituting G from Equation 8 into Equation 2, the 
ARMS equation for Rl becomes 
9 
Since RIARMS = ru551 , substituting for ru551  in 
Equations 3 and 4 gives: 
Bituminous Pavements 
1 0  
Concrete Pavements 
In 1965, the original tires on Sedan 5 51  were 
replaced with ASTM E-17 Standard Skid Test Tires. A 
roughness correlation between the old and new sets of 
tires yielded the following regression equations: 
Bituminous Pavements 
Y = 1 .001 X + 23 12 
Concrete Pavements 
Y = 1 .037 X + 21 13 
where Y = RI (original tires) and X = RI (E-17 tires). 
Substituting X from Equations 12 and 13  into Equations 




In March 1968, a new J29BS rectifier was installed 
in the ARMS instrumentation. The rectifier 
characteristics equation was 
va = 1 .12 vr + .14. 16 
The new ARMS equation, obtained by similar 
mathematical manipulations as Equations 7 through 8, 
became 
Equation 17, therefore, replaced Equation 9 and the 
foregoing RI equations for both pavement types, 
involving vehicle and tire correlations, were 




Sedan 551  was replaced in 1968 with Sedan 318. 
The results of the vehicle correlation also reflected 
30 
changes in the , ARMS instrumentation due to 
replacement of a rectifier for measurements involving 
Sedan 318 and are shown in Figure 5. The regression 
equations in terms of RI were, 
Bituminous Pavements 
RI322 = .959 ru318 + 24 20 
Concrete Pavements 
RI322 = .935 RI318 + 38 2 1  
Since Equations 1 8  and 1 9  were used in computing 




Equations 22 and 23 were used throughout the 1968, 






LENGTH YEAR RI ROUGHN!:&� TNDElC (OUTER TANES) 
ROUTE NO. NJ\ME: OF ROAD PROJECT COONTY IN MI1ES (ALL LANllS) 1961 1962 1963 1964 1965 1966 1967 196$ 1969 1970 
I N T E R S TA T E  
I 64 Lexington-Ashland I64-5(18)86 � Clark 4 . 9  1963 385 390 380 390 415 400 410 435 465 
I 64 Lexington-Ashland I64-5(9)90 CJ.axk 3.0 1961 365 375 425 470 445 440 450 480 505 515 555 
I 64 Lexington-Ashland I64-5(7)93 Clark 6 . 9  1961 300 295 310 365 365 3ffJ 365 3(il 395 395 425 
I 64 Lexington -Ashland I64-5(8)l00 Montgomery 8.4 1961 290 265 330 320 330 340 345 340 380 
I 64 Lexington-Ashland I64-7 (19)146 Rowan-Carter 8 . 1  1969 245 2ffJ 255 
I 64 Lexington-Ashland I64-7 ( 17)154 carter 7.0 1969 265 250 
w I 64 Lexington-Ashland I64-7 (7) 161 Carter 6.7 1968 265 290 2ffJ -
I 64 Lexington-Ashland I64-8(19)168 Carter 3 . 2  1969 300 295 
I 64 Lexington-Ashland I64-8(10) 183 Boy<! 4.0 1964 2ffJ 265 290 275 355 375 
I 64 Lexington-Ashland l64-8(ll)187 Boyd 5 . 8  1964 290 305 305 320 380 405 
I 65 Louisville-Term st Line I65-3(10)70 larue-Hart 5 . 4  1965 260 280 300 285 325 350 
I 65 Louisville-Tenn St Line I65-3(9)63 Hart 6.2 1965 255 250 280 275 290 290 
I 65 Louisvil],e-Tenn st Line I65-2(17)60 Hart 3 . 2  1967 330 320 285 
I65-3(21)62 
I 75 Lexington-Term St Line I75-4(15)98 Fayette 2 . 5  196.3 320 340 305 310 310 325 350 380 )90 
I 75 Lexington-Tenn st Line I75-4(5)90 Madison 7 . 4  1962 285 290 355 370 335 365 400 405 430 
I 75 Lexington-Term St Line I75-3 (4)87 Madison 2.6 1964 255 255 290 315 355 380 415 400 
I 75 Lexington-Term st Line I75-3(28)62 Rockcastle 3 . 3  1968 260 245 
I 75 Lexington-Tenn st Line I75-3 (24)60 Rockcastle 2.9 1967 225 230 270 


























NAME OF RQ.li.D PROJECT NO. 
Princeton-US62 WKE 11-1 
Princeton-Elizabethtown WK. 21-1 
Princeton-Elizabethtown WK 21-2 
Princeton-Elizabethtown WK. 21-3 
Princeton-Elizabethtown WK. 28-1 
Princeton-Elizabethtown WK 28-2 
Princeton-Elizabethtown WK. 28-3 
Elizabethtown-Versailles OK 11 
Elizabethtown-Versailles OK 12-1 





























lENGTH YEAR RI 
IN MILES (ALL LANES) 











































































ROUGHNESS INDEX (OUTER LANES) 



































































































































us 641 & 62 
KY 4  
KY 4  
KY 4  
KY 4  
NAME OF ROAD PROJECT NO. COUNTY 
COM' lET ION 
LENGTH YEAR RI 
IN MILES (ALL IJI.NES) 1960 
ROUGHNESS INDEX: (OUTSIDE lANES) 
1961 1962 1963 1964 1965 1966 1968 1969 1970 





Barbourville-Pineville F 61-(10) 
-masgow By-Pass F 28(10) 
Madisonville By-Pass 
























Lawrenceburg-Harrodsburg OK 8, SP 3-101, Anderson 
SP 3-91 
Lawrenceburg-Harrodsburg F 160(8) Mercer 







Eddyville-Gilbertsville F 549(7) 
Lexington Circle Rd. 
Lexington Circle Rd. 
Lexington Circle Rd. 


















2 . 1  




) . 8  
) . 6  
4.8 
) . 1  
2.8 
) . 8  
) . 6  







2 . 5  
) . 6  



























































































































LENGTH YEAR RI ROUGHNESS Di!DEX (OUTER lANES) 
ROUTE NO. NAME OF RO!I.D PROJECT NO. COUNTY IN MILES (ALL lANES) 1957 1959 1960 1961 1962 1963 1964 1965 1966 1968 1970 
KY 15 Hazard�itesburg F 102(55) 
AP 102(62) 
Perry 2 . 3  1969 475 
APD 97(42) 
KY 15 Hazard-Whitesburg APD 102(61) Perry 3 . 1  1969 465 
KY 15 Hazard-Whitesburg APD 102(64) Perry 3 . 3  1969 505 
KY 15 Hazard�itesburg APD 102(65) Knott 3 . 3  1969 625 
KY 15 Hazard�itesburg APD 102(42) Letcher 6.7 1966 365 365 565 
AP 67-69 w KY 34 Ianville-US 27 s 640(2) Boyle 2 . 6  1960 410 410 425 400 440 430 440 ... 
KY 114 Prestonburg-Salyersville S 267 (11) Magoffin 7 . 1  1965 260 260 )00 
SP 77-40 
KY 114 Prestonburg-Salyersville S 267(S) Floyd 9 . 2  1965 290 290 )20 
SP 36-156 
KY 114 Prestonburg-Salyersville S 267(7) Floyd 2 . 8  1963 305 305 350 345 355 
KY 278 :& Princeton-Eddyville DF 549(5) Caldwell ) . 5  1959 365 355 370 390 390 385 405 us 62 
KY 278 & Princeton-Eddyville DF 549(6) Lyon 4.2 1959 315 300 295 345 360 345 365 us 62 
O L D E R H i G H �, y y p r;:  CON S T ?� U C T  ON 
us 62 Elizabethtown-Bardstown FG 196(10) Hardin 2 . 5  735 795 745 870 935 
F 196(9) 
US 119 SB Harlan-Pineville F 21(5) Bell 5 . 4  1956 540 590 605 605 595 5)0 545 615 680 
F 151(7) 
US 150 EB Bardstown-Springfield F 222(4) Nelson 6.4 1952 600 650 685 640 625 720 695 620 
w "' 
ROUTE NO. 
US 25 SB 
US 25 SB 
US 25 NB 
US 25 NB 
US 27 SB 
US 27 SB 
US 27 NB 
US 27 SB 
US 27 SB 
US 31E NB 
US 31E SB 
US 31W SB 
US 41 SB 
US 41 SB 
US 41 SB 
US 41 SB 
US 45 SB 
US EIJ WB 
US 60 WB 
US fJJ WB 
US EfJ WE 
US 60 WB 
LENGTH YEAR ROUGHNESS INDEX (OUTER lANES) NAME OF ROAD PROJECT NO" COUNTY IN MILES CONST RES 1957 1959 1960 1961 1962 1963 1964 1965 1966 1968 1970 
B I T U M I N O U S  R E S U R FA C I N G  O F  FLE X I B L E  PAV E M E NTS 
Richrrond-Berea 
Berea-Mt . Vernon 
London-fJ!t . Vernon 


















F 544(4,5)  
s 366(2) 






























5 . 3  
2 . )  
) . 8  
8 . 1  
12.7 
8 . 2  
9 . 8  
1 2 . 1  
8.0 
5 .  5 
7 . 6  
Henderson-JIAadisonville F 526(6) Hopkins 
4 - 8  
4 . 7  
4 . 8  











) . )  
FI 4(4� 6) Carter 8 . 9  
F 1(4), F 8(4), Boyd 7 , 9  
FI 8(6) 
F 523 (3) Breckinridge- 11.0 
Meade 
1952 1963 560 
1950 1958 845 
1951 1959 785 
1951 1959 735 
























1948 1959 710 
1965 
1956 1964 500 
1950 1964 530 
1950 1966 665 
1952 1963 700 
1953 
1950 1962 695 
1952 











































































































































































500 (Sand Asphalt ) 
w "' 
ROUTE NO. 
US 62 WE 
US 62 WB 
US 62 WB 
US 68 WB 
US 2:31 SB 
US 2:31 SB 
US 421 SB 
US 421 SB 
KY 80 EB 
KY 229 NB 
US 25E NB 









KY 81 SB 
LENGTH YEAR ROUGHNESS INDEX (DillER lANES) 
NAME OF ROAD PROJECT NO. COUNTY IN MILES CONST RES 1957 1959 1960 1961 1962 196:3 1964 1965 1966 1968 1970 
Gilbert sville-Paducah F 5:30(8) 
Greenville-Central City F 40(6) 





























SP 100-2:35(2) Pulaski 5 . 3  
5 . 4  S 150(4) Laurel 
B i T U M 1  
Pineville-Barbourville SN-FA 5781 
Alexandria-Falmouth F 367-5 
Nebo-Webster Co. Line 
Madisonville-Nashville 























9 . )  
3.7 
6.0 




1955 1968 385 
195:3 1966 705 
195:3 1966 500 
1951 1962 450 
1962 660 
1950 1967 715 
1951 1962 515 

















































































































































































































!Duisville-Tenn st Line I65-4(6)78 
Louisville-Tenn st Line I65-3(4)76 
Louisville-Tenn St Line I65-2(16)57 
Louisville-Term St Line I65-2(12)48 
!Duisville-Tenn St Line I65-2(14)35 
Louisville-Term st Line !65-(14)22 


























LENGTH � RI 
IN MILES (ALL LANES) 1961 1962 
6 . 5  
6 . 1  
6 . 1  
6 . 3  
5 . 1  
4.3  






7 . 1  
6 . 9  
8 . 8  
11.5 
2.6 
) . 4  
10.1 



















































ROUGHNESS INDEX (OUTER LANES) 











































































































































NAME OF ROAD PROJ!:CT NO. 
Louisville-Term st Line 165--1(13)13 
Louisville-Tenn St Line 165-1(16)2 
I65-1(17)6 









































Lexington-Term st Line 175-4(19)104 
Lexington-Tenn st Line 175-4(17)100 
Lexington-Tenn st Line 175-3(12)76 
I75-3(13)81 
CCMPLETION 
LENGTH YEAR RI 













9 . 4  




Gallatin 4 . 6  
Gallatin 8 . 1  






2 . 8  
4 . 5  
3 . 2  
4 . 6  
4.0 
Kenton, Boone, 5 . 4  
Grant 













10 . 5  
7.0 
5.9 
























































ROUGHNESS INDEX {OUTER lANES ) 


















































































































































NA1vlE OF ROA.D PROJECT NO. 
Lexington-TerL'1 st Line 175-3(23)69 
Lexington-Term St Line 175-3(27)65 
Lexington-Term St Line 175-2(28)47 
Lexington-Term st Line 175-2(25)41 
Lexington-Term st Line 175-2{24)35 
Lexington-Term St Line 175-2(26)28 
Lexington-Term St Line 175-2{20)25 
Lexington-Term St Line 175-1(23)16 
Lexington-Term St Line 175-1(17)11 
Lexington-Term St Line 175-1(8)4 
Lexington-Term St Line 175-1(40)0 
Hopkinsville-Henderson Penn 12 
Hopkinsville-Henderson Penn 13 
Hopkinsville-Henderson Penn 14 
Hopkins-v-ille-Henderson Penn 15 
Hopkinsville-Henderson Perm 16 
Hopkinsville-Henderson Penn 17 
Hopkinsville -Henderson Penn 18 
Hopkinsville-Henderson Penn 19 
Princeton-Elizabethtown WK 22-1 
Princeton-Elizabethtown WK 22-2 
Princeton-Elizabethtown WK 23-1 
Princeton-Elizabethtown WK 3-2 

















7 . 0  
) . )  






4 . 6  
6 . 4  
) . 8  


















4 . 1  
5 .2  
6 . 6  
6 . 8  
8 . 8  
8 . 4  
8.2  
9 . 7  
11.4 
6 . 6  
5 . 8  
5 . 4  



























































ROUGHNESS INDEX (OUTER lANES) 
























































































NAME OF ROAD PROJ:ECT NO. 
Princeton-Elizabethtown WK 4-1 
Princeton-Elizabethtown WK 25-1 
Princeton-Elizabethtown WK 25-2 
Princeton-Elizabethtown WK 26-1 
Princeton-Elizabethtown WI< 26-2 
Princeton-Elizabethtown W".t< 27-1 
Princeton-Elizabethtown WK. 27-2 
Elizabethtown-Versailles OK 12-2 
Elizabethtown-Versailles OK 13-1 
Elizabethtown-Versailles OK 13-2 





























6 . 6  
Ohio 6 . 1  
Ohio 11.1 
Q�io, Butler, 7 . 6  
Grayson 
Grayson 7 . 6  





















8 . 3  
6 . 7  
6 . 1  
14.1 
4 . 1  
6 . 3  
5 . 3  
3 . 1  
5 . 5  
3 . 5  
4 . 6  
4-4 
5.8 
8 . 6  
7 . 6  
7 . 2  

































































ROUGHNESS INDEX (OUTER lANES) 


















































































































LENGTH YEAR RI ROUGHNESS INDEX (OUTER lANES) 
ROUTE NO. NAME OF ROA.D PROJ1:CT NO. COUNTY lli MILES (ALL LANES) 19ED 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 
O T H E R  H I G H - TYPE C O N S T R U C T I O N  
us 27 Somerset -Burnside F 110(7) Pulaski 5 . 5  1959 J40 J10 J90 400 J80 J70 J45 415 
us 27 Somerset -Whitley City F 110(8) Pulaski 6 . J  1962 J15 J15 JJ5 J70 410 410 440 
US 31W NE Elizabethtown-Louisville F 79 (25) Hardin 4.7 1960 430 420 J70 360 450 4JO 455 440 
US 31W NB Elizabethtown-Louisville F 79(24) Hardin 5 . 1  1962 330 J25 415 415 4JO 405 
us 41 M9.disonville By-Pass F 526(20) Hopkins 9 . J  1963 305 JJ5 295 JED J10 J45 
us 41 Madisonvil1e-Hopkinsvi11eF 526(34) Hopkins 7 . 2  1963 JJ5 J65 J15 J70 J60 J55 
us ED Frankfort -Versailles SG 155(1) Franklin- 9 . 5  1959 365 J80 J70 4ED 450 475 485 485 
Woodford 
US ED Versailles By-Pass s 703 (1) Woodford 1 . 3  19ED 410 400 490 4J5 445 485 4ED 4ED 
... us 60 Owensboro By-Pass F 556(7) I:aviess 2 . 8  1970 295 295 
- us 68 Paris�ysville F 2J4(20) Mason 2 . 5  1966 405 405 
SP $1-175 
us 68 Paris�ysville F 2J4(19) lvl.ason 4-J 1965 415 415 420 
us 68 Cadiz-Benton SP 111-254 Trigg 4 - J  1964 JOO JOO 340 JJ5 J95 
us 460 & Paintsville-Prestonsburg F 133(13) Johnson-Floyd 5 . 4  1963 J95 395 510 515 520 
us 23 
O LD E R  H I G H - T Y P E  C O N S T R U C T I O N  
US 27 SB Gynthiana-Pa1·is F 189(17) Bourbon 6 . 7  5J5 510 515 500 5J5 515 540 
US 31W NB Franklin-Term St Line FA 239A Simpson 5 . 5  545 4ED 500 550 uJo 525 505 
US 60 WB Smithland-Paducah Livingston 5 . 2  445 4J5 J95 4J5 510 445 465 
US ED WB Hawesville-Owensboro Hancock 8 . 5  610 515 ED5 680 
US 62 WB Leitchfield-Beaver Dam FA 186-C Ohio 5 . 2  585 550 605 590 585 
US 68 EB Harrodsburg-Lexington Fayette 2 . 7  5J5 610 570 580 610 590 595 
us 231 Hartford-Beaver Dam Ohio 2.4 J85 JED 435 405 4JO 410 445 

APPENDIX C 
STRIP MAPS WITH INITIAL ROUGHNESS DATA 








COMBINED R. I .  
COUNT Y : 
L E NGTH : 
YEAR PAVED: 
CONTRACTOR: 
COMBINED R. I . : 
COUNTY : 
L E N GT H :  
Y E AR·�PAV E D : 
CONTRACTOR: 
'-- 1 ?h4 
I 64 
L O U I S V I L L E- L E X I N G T O N  
I 64- 2(40) 1 2  I 64-2(6) 1 7  I 64-2(4)24 
345 385 245 
340 380 230 
330 275 295 
335 300 290 
"-Kv 1'141 y 8
340 335 265 
JEFFE RSON JEFFERSON-SHELBY SHELBY 
6.5 mi. (PCC) 6. 1  mi. (PCC) 6.1 mi. (PCC) 
1964 1961 1961 
W L HARPER K E LLY K E L L Y  
I 64-3(9)37 I 64-3(10)42 I 64-3(6)4 7 
260 400 250 
290 380 235 
280 380 255 
2.50 365 . 255 
KY 1790 '- y 395 \..... KY 1";1 5
270 3BO 2.50 
SHELBY SHELBY- F R A N K L I N  FRAtfi<LI N 
5. 1  mi. (PCC) 4.3 mi.  (PCC) 5.4 mi. (PCC) 
1961 1962 1962 






\.._ KY ""  55 KY 1790 
290 
SHELBY 








'-" US 1 27 us 60 
350 
FRANKLIN 
4.3 mi.  (PCC) 
1962 
ROAD BUI L D E R S  I N C  
� w 
I 64 
L E X I N GT O N -A S H L A N D  
W B  
LEXINGTON I .:J.::J'-1 I .:JO:::V I LfUO I ;;) (  ;J I Oi::U I EB '""""'"' ...,...,..,. ... ' ,..., --- --� 
ASHLAND '= ""''"' I 'tlU "=:: .:JOV "= 'tUV lc :;){U � 
US 25 CKY q�F; US !";() !='AYFTTF �n 1 1 1'\J r: VJI.M ur:T;::-1:1 �:�n 
COMBINED R . I . :  
COU N T Y :  
LENGT H :  
YEAR PAVE D : 
CONTRACTOR: 
\_JJC: F;(l 60
COMBINED R. I . :  
COUNTY: 
LENGTH : 
Y E A R  PAVED: 
CONTRACTOR: 
COM BINED R . I . :  
COUNTY". 
LENGTH : 




4.9 mi. (PCC) 
1964 
KELLY 
I 64-5(7)93 - .  





FAY E T T E  





72 mi. (PCC) 
1963 




3 1 0  
275 
'-c CLARK CO. L I N E  
300 290 
CLARK MONTGOME R Y  
6.9 m i .  (Bit)  8.4 mi. (Bit) 
1961 1961 
NALLY B GIBSON HINKLE 





'\._Ji<: o:.n us 60 � · L ICK ING R IVER 
325 375 
BATH-ROWAN ROWAN 
7.1 mi. (PCC) 6.9 mi. (PCC) 
1968 1968 
W L HARPER DeSALVO 
385 365 
CLARK CLARK 






4 1 5  
365 
Lo us 60 
385 
MONTGOMERY-BATH 







3 1 0  
\._!(y ">;? KY 32
285 
ROWAN 








E B  
�SHLAND 
'-KY 799 
COMBINED R . I .  
COUNT Y : 
L E N GT H : 
... YEAR PAV E D :  ... CONTRACTOR: 
COMB I N E D  R . I . :  
COUNT Y : 
L E N GT H :  









8.1 mi. (Bit) 
1969 
EAST KY PAV I N G  CO 
I 64-8(19)168 
305 
3 1 5  
300 
280 
'-US 60 'L- KY I 6:  
300 
CARTER 
3.3 mi. (Bit) 
1969 
E KY PAV I N G  
8 ALLEN C O  
I 64 











""-- KY 2 � U S 60 S KY 182 
265 265 
CARTER CARTER 
70 mi. (Bit) 6.8 mi. ( Bit) 
1969 1968 









4.0 mi. (Bit) 
1964 
'--KY IAn 
KY R O A D  O I L I N G  CO 







5.8 mi. (Bit)  
1964 
HINKLE 
u s  2 3  
us 60 
... V> 
COMBINED R. I . :  
COUNTY: 
LENGTH : 
YEAR PAVED : 
CONTRACTOR : 




CO NTRACTO R :  
COMBI NED R. I . : 
COUNTY : 
LENGTH : 
YEAR PAVED . 
CONTRACTO R :  
N B  
LOUISVILLE 
S B  
TENN ST. LINE 
'-I<Y 7?1'1 8 








6.2 mi.  (Bit) 
1965 
I 65 
L O U I SV I LLE- T E N N  S T A T E  L I N E  










KY 84 \...._ KY 224 \,__KY 728 
350 320 260 
HARDIN 
1 1.5 mi. (PCC) 
1959 






3 1 5  
'\.._.. II_C:: ::\IW 
330 
HART 
3.2 mi. (Bit) 
1967 
I 65-2(16)57 







3.4 mi. (PCC) 
1967 
HARDIN-LARUE 





5.4 mi. (Bit) 
1965 








10.1 mi. (PCC) 
1968 
WARREN BROS MIDDLE WEST ROADS KELLY W L HARPER 
E -TOWN PAVI N G  
I 65-2(14)35 I 65-1(14)22 I 320 I 260 I i�� � ii� 
'- us 31W 'Lus sa 'L u s  31W 
305 290 
BARREN-EDMONSON-WARREN WARREN 
12.2 mi. (PCC) 6.3 mi. (PCC) 
1969 1966 




N B  
LOUISVILLE 
S B  
TENN ST. LINE 
COM B I N E D  R . I .  : 
COUNTY : 
L E N G T H : 
Y E A R  PAV E D :  
CO N TRACTOR : 
COM BI N ED R . I . : 
COUNTY : 
L E N GT H : 
Y E A R  PAV E D  : 
CON TRACTOR : 
'-- ' US 3 1 W  
I 6 5  
L O U I SV I LLE-TE N N  STAT E L I N E  
I 65- 1 ( 1 5)28 
3 1 5  





6.8 mi. (PCC) 
1966 
GRE E N  
. 
. 
\.._ , us 2 3 1  
1 65- 1 ( 1 6) 2  







1 1 . 0  m i .  ( PCC) 
1965 
W L HARPER 







9 . 1  mi. (PCC) 
1965 
W L HARPER 




S B  
L O U I S V I L L E  
N B  
C O V I N G TON 
\........_ K Y S41 
COMBINED R . 1 .: 
COUNTY : 
LENGTH; 
YEAR PAVED : 
CONTRACTOR ; 
COMBINED R. I . :  
COUNT Y ;  
LENGTH: 
YEAR PAVED : 
CONTRACTOR: 
COMBINED R . I . :  
COUNT Y :  
LENGTH : 
YEAR PAVED : 
CONTR ACTOR : 
7 1 -1 (28)9 






I 7 1  
L O U I S V I LLE - CO V I NGTON 




'--KY 5 3  
255 
J E FFERSON-OLDHAM O L D H A M-HENRY 





'--K Y  ! 5 3 
290 
H ENRY 
1 2 . 6  mi .  ( PCCI 5 . 8  m i .  ( P CC) 9.4 mi.  ( P C C) 
1 9 68 1 9 69 
R U BY BA L L E N GER 
I 7 1 -2( 15)37 I 71-2( 12)48 





r- ��; ·-· r ;f; 1 
"-KY 5 5  '--us 2 2 7  
. 
220 
H E N R Y-T R I M B LE-CARROLL 
7. 2 m i .  ( P C C )  
1 9 68 
J . A .  J ONES 
I 7 1 -3 ( 1 1 )61  




I 7 1 -3 ( 12)66 
3 BO 
4 2 0  




3 5 5  
C A R R O LL -GALLAT I N  
12 . 2  m i .  ( P C C) 
1 9 67 
D e SALVO 
I 7 1 -3 ( 10)74 
• 
. . 325 





s \___ r.(l I I N !'"  I 7">---' 
390 4 20 340 
G A L LAT I N  G A L LAT I N  B O O N E  
4 .  6 m < .  ( P C C) 8 . I  mi. ( PCC) 7.  6 m i .  (PCCI 
1 967 1 9 67 1 9 67 
B A L L E N G E R  B A L LE NG E R  W. L . H ARPER 
1 968 
J . A .  J O N ES 
K Y 5 5 �  
_,. 
00 




COMBINED R. l 
COUNTY:  
LENGTH : 
YEAR PAVED : 
CONTRACTO R : 
I 75-8(7) 185 
395 








2.8 m1.  (PCC) 
1961 
DeSALVO 







'-us 42 e. 1 2 1  
4 1 5  
KENTON 
4.5 mi. (PCC) 
1962 
R B TYLER 
I 75-7(4) 1 5 7  
330 
350 
4 1 0  
420 
I 75 
COVI NGTO N - L E X I N GT O N  













KY ?36 L11S 42 fl 1::'7 LKY 33A I 71 
300 
BOONE 





4.6 mi. (PCC) 
1961 
W L HARPER 
355 
BOONE 
4.0 mi. (PCC) 
1961 
W L HARPER 





us 2 5  
335 
KENTON-BOONE-GRANT 
5.4 mi. (PCC) 
1961 
W L HARPER 





\.__ vv 1101 '-- ""' ., .,  "\.._ I<"V '%C KY 330 
COMBINED R. I . :  
COUNTY: 
LENGT H :  
YEAR PAVED: 
CO NTRACTOR: 
"-. vv ��n KY 330 
COMBINED R. I . :  
COUNTY:  
LENGTH : 




7.4 mi.  (PCC) 
1961 
SHAMROCK B SCHNEIDER 













4.4 mi. (PCC) 
1962 
W E  RINGWALD B SONS 
-\....._ l(y ">; ?  32
I 75-6( 6 ) 123 







10.5 mi. (PCC) 
1962 
W L HARPER 
3 1 5  
GRANT 
9.7 mi. (PCC) 
1963 
DeSALVO 
I 75-6(19)123, 5(7) 12 1,5(6) 1 1 7  
. ·  3 1 5  
3 1 0  
325 
3 1 0  
'- 11� f>? 
3 1 5  
SCOTT-FAY ETTE 










TENN ST. LINE 
COMBINED R. I . :  
COUNTY : 
LENGT H : 
YEAR PAV E D :  
CONTRACTOR : 
\_ I<'Y 1'17&':. K  8 6 
COMBINED R. I . :. 
COUNTY : 
LENGTH:  
Y E A R  PAVE D :  
CONTRACTOR: 
COMBINED R . I . :  
COUNTY : 
LENGTH : 
YEAR PAVED : 
CONTR ACTOR: 
'---- " "'  an us 60 
I 75-4( 19) 104 
360 
290 
3 1 5  
360 
330 
FAYE T T E  
5.9 m i .  (PCC) 
1 964 
D e SALVO 
I 75-3(12)76 




LEXI N GTON - TENN.  STATE L I N E 
I 75-4(17)100 I 75-4(15)98 
2 1 0  360 
2 1 0  255 270 360 
2 1 0  3 1 5  













M AD I SO N  




255 260 255 
'-- ' US 25 6 42t  
255 
M A D ISON 
2.6 mi.  (Bit)  
1964 
KY 676 
W E  R I NGWALD CAREY,ADAMS CAREY, ADAMS, S. H I NKLE R C D U R R  
. 
·-
I I V  '-' '-VI'"'"' 
-� .. ----···-··-·· 350 _ _______ 345 
365 
' , ...., ,.,.., ..... , ,  .... _. , ...., ..... , ..... .. , ..... ... 
270 2 62-
_, _ _ _ 







1 1.7 mi.  (PCC) 
1966 
DeSALVO 
1 r v ._,\o<..."'T/VV 
230 2 1 0  . 220 I 
230 . . 
\__ ""' "" "'  u s  25 '--- "" ? 0:  us 25 
225 
ROCKCASTLE 




'-- t.- V  ? I  K Y  2 l  
360 
MADISON S. R O C KCASTLE 
. . 





8 . 1  mi. (Bit) 
1969 
---·-·-
· . .. .. _, ____ 
H O L L AWAY S. SON 
'-
7.0 mi.  (PCC) 
1967 
W L HARPER 
. · �  C....\C..U "'T l 325 
330 
• 31 0 
285 
. 
ROCKCASTLE Rl .,.,.,.., 
310 
L AUREL 





ROCK C AS T L E  ROCKCA S T L E  
3.3 mi.  (PCC) 3.3 mi. (Bit) 
1968 1968 
B A L L E N G E R  A L L E N  
. · �  C.. G.V/"'"TI 




L A U R E L  
6.2 m i .  (PCC) 
1969 
DeSALVO 






TENN ST LINE 
COMBINED R . I . : 
COUNTY : 
L E NGTH : 
YEAR PAVED: 
CONTRACTOR: 
COMBINED R . I . : 
COUNTY : 
L E NGTH : 
YEAR PAVED : 
CONTRACTOR: 












LEXI NGTON -TENN STATE L I N E 







5.4 mi. (PCC) 
1969 
RUBY 





UR "!'iW \..._K Y  q;> 
345 
WHITLEY 
4.6 mi. (PCC) 
1966 
KELLY 





\...... ii<:: ?"i us 25 
370 
LAUREL -WHITLEY 
4.0 mi. (PCC) 
1968 
KELLY 












. .  







9.4 m i .  (PCC) 
1967 
W L HARPER 





"-US 25W TENN ST LINE 
340 
WHITLEY 






COMBINED R. 1 . :  
COUNTY : 
LENGTH : 
YEAR PAVED :  
CONTRACTO R :  
COMBINED R. I . :  
COUNTY: 
LENGTH: 
YEAR PAV E D :  
CONTRACTOR: 
COMBINED R . I . :  
COUNTY : 
LENGT H :  














2.1 mi. ( B i t) 
1968 





NE '--US 51 
230 
JACKSON PURCHASE PARKWAY 
FULTON- I  2 4  





'-- f'n 1 111.11=' CO LINE '-- ��""' ::0.::0.0 KY 339 
335 
FULTON-HICKMAN GRAVES 
6.3 mi.  ( B i t) 5.0 mi. (Bit) 
1968 1968 
JPP 12 v r- ,  · �  




liS 4!'i. RY P.!loSC:: 
285 
GRAVES 
82 mi. (Bit) 
1968 
KEN-TENN KEN-TENN a McDADE a McDADE BALLENGER BALLENGER a HAM MET 
JPP I3 
� ... ����--�--------11 Lus 45 BY-PASS 275 
275 
GRAVES-MARSHALL 
14.4 mi. (Bit) 
1968 
WARREN BROTHERS 
JPP I 4  
� - - - -� 265 ?} --i-------- ---;J CKY 348 1 24 a us sz 
265 
MARSHALL 
12.8 mi. (Bit) 
1968 







COMBINED R . I .: 
COUNTY: 
LENGT H :  
YEAR PAVED : 
CONTRACTOR : 
COMBINED R . I . :  
COUNTY : 
LENGT H :  
YEAR PAVED' 
CONTRACTOR: 
COMBINED R. I . :  
COUNTY : 
LENGTH : 








P E N N Y R I L E  PA R K WAY 
H O P K I NSVILLE- H E NDERSON 













CHRISTIAN CHR I S T I A N  CHR I S T I A N  CHRI STIAN- HOPKI N S  
4. 1  m i .  ( PCC) 5.2 mi. (PCC) 6.6 m i .  (PCC) 6.8 mi. (PCC) 
1968 1968 1968 1968 
BALLENGER BALLENGER RUBY RUBY 
PENN 16 PENN 1 7  
J �;� I ;�g ·--··-- J 
� 240 I -350 J 225 355 MADISONVILLE BY-PASS CKY 260 CKY 138 CKY 370 
235 
HOPK I N S  





8.4 mi. (PCC) 
1969 
L A  DAVIDSON 
PENN 1 8  PENN 1 9  I :•: I l:: 1 440 295 405 385 CKY 56 CKY 416 us 41 
380 
WEBSTER-HENDERSON 
B. 2 mi. (PCC) 
1969 
L A  DAVIDSON 
325 
HENDERSON 






HENDERSON - OWENSBORO 
RVP - 1 RVP- 1 2  
WB 
HENDERSON 
E B  . OWENSBORO -
COMBINED R. I. : 
COUNTY : 
LENGT H = 
YEAR PAVE D = 
CONTRACTOR= 
. 
320 . . . . .  .· . . • •  
325 . 
3 1 0  




8.6 mi (PCC) 
1970 
GREEN 
RVP - 14 
I E 275 
.... .·· . 305 
. 280 
3 15 




7.6 mi. (PCC) 
1970 
RUBY 
'-GREE:N RIVER OWENSBORO I!IY- PASSj 
COMBINED R. I .  : 270 
COUNTY : DAVIESS 
LENGTH = 7.2 mi (PCC) 
YEAR PAVED =  1970 





GREEN RIVER . 
u, 
... 
W B  
PRINCETON 
E B  
ELlZA ,BETHTOWN 
COMBINED R . I . : 
COU N T Y :  
LENGT H :  
Y E A R  PAVED : 
CON TRACTO R : 
COMBINED R . I . :  
COUNTY : 
LENGT H :  
YEAR PAVED: 
CONTRACTO R :  
COMBINED R . I . :  
COUNTY : 
LENGTH : 
YEAR PAVED : 
CONTRACTOR: 
· · - - -
W K E  I l - l  
200 





6.7 mi. (Bit) 
1968 
W ESTERN KENTUCKY PA R K WAY 
P R I NCETON-ELIZABETHTOW N 
.... - -







5.6 mi. (Bit) 
1963 







6.3 mi. (Bit) 
1963 
W K  21-3 
295 
295 
3 1 5  
355 
KY 109 
3 1 5  
CALDWELL-HOPKINS 
4.4 mi .  (Bit) 
1963 
KAPCO, I NC CORUM S EDWARDS ARCOLE MIDWEST CORP ARCOLE MIDWEST CORP 
W K  22-1 
3 1 5  
290 
3 1 0  
365 
320 
HOPK I N S  
1 1.4 mi. (PCC) 
1963 
ARCOLE MIDW EST CORP 






MUHLEN BERG MUHLENBERG 
5.4 mi. (PCC) 3.4 mi. (PCC) 
1963 1963 






US 41A us 4\ 
· - ·  
355 
HOPK I N S  
6.6 m i .  (PCC) 
1963 
ARCO LE MIDWEST CORP 






M U H L ENBERG 
6.6 mi. (PCC) 
1963 





3 1 5  
300 
CO. L I N E  
325 
MUHLENBERG 
5.8 mi. ( PCC) 
1963 














CO MBINED R . l  
COU N T Y :  
LENGT H :  
YEAR PAVED : 
CONTRACTOR : 




CONTRACTO R :  
W E S T E R N  KENTU C KY PA R K WAY 
P R I N CETON-ELIZABETHTOWN 
W K  25-2 W K  26-1 t - --� W B  250 225 PRINCETON 225 220 E L I ZABET�:OWN ��� I ;�� 
W K  26-2 
345 
3 1 5  
300 





I I. I mi. (PCC) 
1963 
ARTHUR OVERGAARD 







OHIO, BUTLER S. GRAYSON 




.... - - -
WK 27-2 
335 












8.0 mi. (PCC) 
1963 
GREEN 
10.7 mi. (PCC) 
1963 
ARCOLE MIDWEST 
WK 28-1 WK 28-2 W K  28-3 
1 85 240 280 
190 220 245 
190 225 200 
1 70 250 235 
CO. UNE KY 84 65 
COMBI NED R . I . :  185 235 240 
COUNTY: GRAYSON-HARDIN HARDIN HARDIN 
LENGTH : 6.3 mi. (Bit) 7.8 mi. (Bit)  5.3 mi. ( Bit) 
YEAR PAVED ; 1963 1963 1963 
CONTRACTOR: MIDDLE WEST ROADS MIDDLE WEST ROADS RALPH ROGERS 
<.0 
� 
B L U E G RASS PA R K WAY 
E L l  Z A BE T H T O W N - V E R S A  I L L E S  
C K I I  CK I 2- I  
.. � "' I , l EL I ZABET� ��� ��� VERSAILLES 235 225 i-65 CKv s2 Cus 31E us 150 
CCMBINED R.  I . :  
COUNTY : 
LENGTH : 
YEAR PAVE D :  
CONTRACTOR :  
COMBINED R. I . : 
COUNTY: 
LENGTH : 
YEAR PAV E D :  
CONTRACTOR: 
'-llR. 150 
CK 1 2.- 2  





HARD I N-NELSON 
16.4 mi. (Bit)  
1965 
H I N K L E  
"- 1 ·· --KY 55 
290 
NELSON 
8 . 3  mi. (PCC) 
1965 
G R E E N  OF I N DI A N A  







6. 7 mi. (PCC) 
1965 
GREEN OF I N DIANA 
220 
N ELSON 
7.7 mi. (Bit) 
1965 
MAGO 







6.1 mi. (PCC) 
1965 
DeSALVO 
C K I 4  C K I 5  1 m - - -· -�-· -· -·--·-��r------··----1 3o5 265 
CKY s a  Cus 121 '-us eo 
COMBINED R . I . :  360 
ANDERSON-MERCER 





1 1. 6  mi. (Bit) 
COUNTY: 
LENGTH: 
YEAR PAVED : 1965 
CONTRACTOR: ROBERT L. CART E R  
EK Sec 1 -6 
WB 275 
EXI NGTON 270 
E B  330 
CAMPTON 325 
"\.._ I 1':11 
COMBINED R. I . : 300 
COUNT Y :  CLARK 
L E NGTH : 4. 1 mi. (PCC) 
V> YEAR PAVED: 1962 
...., CONTRACTO R : REPLOGLE 





COMBINED R . I . : 285 
COUNTY : POWELL 
L E NGTH : 3.5 mi. (PCC) 
YEAR PAV E D :  1962 
CONTRACTOR: REPLOGLE 
M O U N TA I N  PA R K WAY 
W I N C H ES T E R- CA M PT O N  






CLARK CLARK 8 POWELL 
6.3 mi. (PCC) 5. 3 mi. (PCC) 
1962 1962 
DeSALVO DeSALVO 
EK Sec 2-2 .. EK Sec 2-3 -.
335 330 
345 335 
335 3 1 5  
350 330 
. .  - · - · - ·  . .  
340 330 
POWELL POWELL 8 WOLFE 
4.6 mi. (PCC) 4,4 mi. (PCC) 
1962 1962 
W L HARPER W L HARPER 
8 REPLOGLE 
EK Sec 1-9 EK Sec 1-10 
270 3 1 5  
260 340 
250 300 
255 3 1 5  
\....._v v  g,;, '\...._ r.tv ,,':!. 1 <:: nton) 
260 320 
POWELL POWELL 
3.1 mi. (PCC) 5.5 mi. (PCC) 
1962 1962 
REPLO G L E  REPLOGLE 





. ... ·- . .  �y IS(Campton) 
405 
WOLFE 
5.8 mi. (PCC) 
1962 
W L HARPER 
V> 
00 
W B  
E B _ 
C O MBIN E D  R . I . : 
COUNTY : 
L EN GT H :  
YE A R  PAV E D :  
CONTRACT O R : 
COMB I N E D  R . I. : 
COU NTY : 
L E NGTH : 
Y E A R  PAV E D :  
C ON T R A CTOR : 
M O U N T A I N  P A R K WAY E X T E N S I O N  
C A M P T O N -S A LY E R S V I L L E  
EKE 3-2 EKE 4-1 E K E  4-2 
� -- - - - ��g- - - - r - - - ��; --r - -��g -� CKY 1 5  
400 220 240 
W O L F E  W O L F E  W O L F E  a M O R G A N  
6.3 mi. (Bit) 6.0 mi.  (Bit) 4 . 0  mi. ( B it) 
1963 1963 1963 
H I N KL E  COD E LL H I N K L E  a W A L K E R  
E K E  4-3 EKE 4-4 EKE 5-I  EKE 5-2 
r 235 -1 265 r 3S5 1 385 1 230 255 385 390 
\._KY 1 1 4  
235 260 37 5 390 
MOR G A N  M AGOF F I N  MAGOF F I N  MAGOF F I N  
3.5 mi. ( B i t) 4.3 mi. (Bit) 4.2 mi. (Bit) 4.0 mi ( Bit) 
1 9 63 1 963 1 9 63 1963 
G R E E R  BROS GREER BROS KEN N Y  KE N N Y  
a Y O U N G  a YOU N G  

AI'I'ENDIX D 
DATA ON ROUGHNESS, TRAFFIC, AGE, ETC. 
FOR INTERSTATE, PARKWAY AND OTHER PROJECTS 

P R O J L: C T  
N U  �Hl H 
I61+-5 (18 )86 
I64-5 ( 9 ) 90 
I64-5 ( 7 ) 93 
I64-5 ( 8 ) lll0 
I64-7 ( l9 ) l46 
161,-7 (17 ) 15 4  
I6L,-7 ( 7 )  161 
I64-G (19 ) l6G 
I6l-G ( l0 ) 183 
I6L-8 (11 ) 18 7  
T F S T 
Y E AI> 
/.J -� 
{l 1t 
� 5  
6 6  
f-, 7  
b ii  
-S 9 
6 l  
6 2  
6 3  
6 4  
6 5  
1> 6  
6 7  
6 d  
f-, 9  




h S  
6 6  
'1 7  
1. 8  




6 A  
A 7  
6 K  
' ,. ·J '7 
6 '' . ' 
.� q 
1>3 
6 9  
6 9  
6 ft 
6 'i  
-S A 
'>il 
6 9  
6 4  
6 S  
� I  
O U T E R  
L .A I\ != s 
3 \1 0  
' 3  •.) 
3 9 D  
4 1 '5  
1t D O  
4 1 0  
4 "1 5 
3 h  
4 ? S  
4 7 'J 
4-'t 5 
lt 4 0  
1t 5 Q 
4 d 0 
5 0 5  
5 1 ') 
2 9 'i  
3 1 0  
3 6  '_) 
3 6  r_; 
3 � 0  
'J 6 C) 
3 /:) () 
3 ''" 
3 <'j s 
2 6 5  
· n o  
3 ? G  
�' 3(1 
3 't G 
3 4 �  
3 4 (1 
2 6 0  
2 r; , ,  "' 
2 'l D  
Z 6 r  
2 9 5  
2 f; 5  
z g o  
2 7 5 
3 5 5  
3 7 5  
3 0 5  
3 0 1)  
BITUMINOU S  PAVEMENTS \ 
I N T E R S T A T E  
C ri .A N G E  F •<C"' C U I.\ U L A T I V F E Q U I V A L f N T 
l cl ! T I A L R I  M C N T H S  l N T '< A F F I C  A X L E  L O A D S  
V A L U E  I p [ I< C E N T  S E !1 V ! C E M I L L I O N S  M I L L I ON S  
c o . o  0 o . o  o . o  
- 1 0  - 2 . 6  I O  o .  8 4  0 . 6 1  
(' ' o . o  2 0  2 .  ? 9  l .  2 2  
2 �  6 . 4  3 2  3 . 7 2 1 . 8 3  
1 0  2 . 6  4 4  5 .  1 5  ? . 4 1 
2 0  ? . 1  S {:> b .  7 5  3 , 2 0 
1t 5 l l • 'j 6 7  H . 4 8 4 . 0 6 
" u o . o 3 o . o  0 .  Oil 
s o  1 3 .  I l 3 0 . 0 7 0 . 2 8  
(� 5 ? r· "J - ) .. •  ;1 3 2  0 . 7 4  0 . 4 7 
7 0  l d .  7 't 5 2 . 2 6 0 , 8 1  
6 '>  l 7 .  3 5 5  3 . 2 7 1 . 2 2  
7 �  z o . o  A 7  4 . !, 2 l .  7 9  
t 0 5  2 -3  .. 0 7 9  5 . 97 2 . 3 6  
1 3 0 3 ft II 7 9 1  7 .  5 2  3 . 0 6 
l it O  3 7 . 3  1 0 3  9 . 0 6 3 . 7 6 
{) o . o 0 o .. o o . o  
l S  5 .  1 9 1) . 4 4 0 . 0 7 
7 0  2 ) .  1 2 2  1 . 0 8 0 .  1 8  
7 0  2 3 . 7 1 4  l .  8 4  0 .  1+0 
6 5  2 2 . () 1-t 3 2 . 4 1  0 . 6 2 
7 0  2 3 .  7 5 5  3 . 3 5 O . R 9 
6 S  2 2  . o  6 7 4 .  2 9  l .  I 6 
1 0  () 3 3 . 9  7 9  5 .. 44 1 . 4 8 
1 0 0  "3 3 .  9 <J l  6 . 59 l .  7 9  
() o . o  0 o . o  o . o  
6 5  2 4 . 5 1 5  1 . 8 9 0 . 5 4 
5 �  ? 0 . 8  4 3  2 .  3 2  0 . 6 7 
6 5  z t, . 5 5 5  3 . 0 9  0 . 8 9 
7 5  2 8 .  3 6 7  3 . 8 5 l . l l  
9 0  :� o . z 8 <J  4 . 8 8 l .  3 8  
7 '> 2 8 . 3  1 0 0  5 . 8 2 1 . 6 4 
0 o . o  0 o .  0 o . o  
0 o . o  0 o . o  o . o  
() o . o  0 o . o  o . o  
- 3 0 - 1 0 . 3  1 1  0 . 6 3 0 .  l 't 
0 o . o  I) o . o  0 . 0  
0 o . o 0 o . o  o . o  
2 5 9 . 4 1 0 o .. 2 4  0 .  06 
1 0  3 . 8  2 0  !) . 6 2 O . l <J 
9 0  3 Lt a 0 4 '> 2 .  23 0 . 5 4 
1 1 0 4 1 . 5  5 7  2 .  9 2  0 . 7 0  
0 0 . 0  0 o . o o . o  
0 o .. o 1 0  0 . 2 4 0 . 06 
59  
I N T E R S T A T E ( cont) 
'< ! C' I .\I� G E  F R U  M C LJ ,� IJ L .\ T ! V F E Q U I V A L E N T  
P R C1 J � C  T T E S T  [ liT f p l "l ! T ! A L  � I M C 'J T H S  I N  T R � H ! C  A X L E  L O A D S  
� U 'I l' E R  Y E A R  L � � c S  VI\ L U F I P E il ( [l\lf S E R V I C E M I L L I O N S  � I L L I ON S  
I64-8 ( ll) 18 7 6 6  .} 2 0  1 ') 4 . 9  2 0  0 . 6 8 o .  2 2  
( cant) 6 8  3 8 0  7 '5 2 4 . 6  4 6  2 . 29 0 . 5 8 
6 9  4 l) 5 1 0 0  3 2 . 8  5 7 z .  9 7  0 . 7 0  
165-3 ( 10) 70 b 5  2 '1 0  0 o . o  1 0 . 0 8 0 . 0 3 
6 6  3 1 0  z n  7 .  1 1 1  1 .  4 3  O . A O 
6 "1 2 g 5  5 1 . 8  2 3  1 . 0 '5 1 . 7 1  
6 8  3 2 5  4 ')  1 6 .  1 3 7 1+ . s n  3 . 0 2  
6 9  3 5 0  7 0  2 5 .  0 4 8  " ·  2 9  4 .  06 
165-3 ( 9 !:'3 6 5  2 5 0  0 o . o  0 o . o  o . o �  
6 6  2 8 0  3 0  1 2 . 0 1 0  1 . 60 0 . 7 0  
6 7  2 7 5  2 5  1 0 . 0  2 2  3 . 4 6 l . £' 6  
1, 8  2 9 0  r. o 1 6 . 0 3 6  5 . 4 6 2 . 64 
6 9  2 9 0  4 0  1 6 . 0 4 7  7 .  [) 3 ) . 8 6 
165-2 (17)60 & 6 8  3 2 0  0 o . o  1 1  1 .  1 7  0 . 9 9 
165-3 (21)62 6 9  2 8 5  - 3 5  - 1  c .  9 1 8  2 . 7 4 1 . 4 4  
175-4 ( 15 ) 98 63 3 4  il 0 o . o  1 0 .  1 0  0 . 04 
6 't 3 0 5  - 3 5  - 1  0 .  3 1 2  1 . 17 0 . 1 6  
6 5  3 1 0  - 3 0 - 8 . 8  2 1  2 .  2 1  0 . 6 7 
6 6 3 1 0 - 3 0  - 8 . 8 3 3  3 . 8 3  l .  4 8  
6 7  3 ,! 5  - 1 5  - ft .  4 4 6  5 .  5 8  2 . ] 5  
6 8 3 5 0 1 0  2 . 9  5 8  7 .  5 0  3 . 4 5 
6 9  3 8 0  4 0  1 1 .  8 7 1  9 . 5 5 4 . 65 
175-4 (5)90 6 2  2 9 0  0 o . o  0 o . o  o . o  
6't 3 5 5  6 5  2 2 . 4  1 9  2 . 7 7 0 . 9 2 
6 5  ' 3 7 0 8 0  2 7 .  6 2 6 3 . 4 8  1 .  2 2  
6 6  3 3 5 4 �  1 5 . 5  3 8 4 . 5 8 1 . 6 7 
6 7  3 6 5  7 5  2 5 . S 5 1  5 . 8 2  2 .  1 6  
6 8  4 0 0 1 1 0 3 7 . 9  6 3  8 .  1 2  3 . 6 1  
6 9  4 0 5  1 1  5 3 9 . 7  7 6  1 0 . 60 5 .  1 8 
I75-3 (4)87 6't 2 5 5  0 o . o  0 o . o o . o 
6 5  2 9 0 3 5  1 3 . 7  8 O . R 1  0 . 3 5  
6 6  3 1 5  6 0  2 3 . 5 2 0  l .  9 0  o.  7 7  
6 7  3 5 5  1 0 0  3 9 . 2  3 3  3 .  0 9  [ . 3 2 
6 8  3 8 0  1 2 5  4 9 . 0  4 5  4 .  7 2  2 . 1 9 
6 9  4 1 5  1 6 0  6 2 . 7  5 8  6 . 4 9 3 . 1 4 
175-3 (28 ) 62 6 9  1 '> 4  (1 o . o  1 2  o . o  1 .  3 3  
I75-3 ( 24)6o h B  2 3 0  0 o . o  5 o .  7 7  0 . 5 0 
69 2 7 0 , .. o 1 7 . 4  1 8  2 . 4 5 1 . 8 1  
175-2 ( 23 ) 51 6 9  2 3 0 () o . o 0 o . o o . o  
60 
_ _ __ 
P A
_
IUSW A Y 
R l  CHANGE F R O M  �-l!MI.JL A T_tl,f_E . - � Q_I,l_I__V A L E NT 
PRO J E C T T E S T O U H R  I N I T I AL R I  MONTHS I N . 
NU M B ER V E AR L AN E S  V AL U F  j P ER C E NT S E R V I C E  
WKE 11-1 6 8  
6 9  
1 9 5 
2 1 5  
0 
2 0  
o . o  
1 0 . 3  
_ __1!/l\_2J,,-1 
__ _{>3 2 4 0  0 o .  0 





_ _  
6')_ 
_ __ 







_ .  




1 4  
2 2_ _ 
3 4  
4 8  
-
------------�6�7�--�3�7�5�-�--�1�3�,5�--�5 6 . 3  - ---- -6 9  4 1 5  1 7 5 7 2 . 9  
-- -·- - - ---- ----
7 2  
WK 21-2 63 2 7 0  0 o . o  0 
_ _ __ __ 6_2_ _ _  3 ?,_Q_ -- 5 0  1 8 . 5  1 9  
66 3 3 5  6 5  2 4 . 1 3 1  
------------�6�7 ____ �3�3�5 ____ �
6 5  
6 9  4 2 5  1 5 5  
2 4 .  ,._1 ___ 4_5__ 5 7 . 4  6 9  
WK 21-3 63 3 2 5  0 o . o  0 
--------�6�5--�34 0  1 5  






__ - 1 9  
66 3 1 0 - 1 5  - 4. 6 3 1  
67  3 3 0  5 l • 5 It') __ _ __ _____ _ _ 
6 9  3 8 5  6 0  1 8 . 5  6 9  
· ----- -- - -- -
WK 28-1 6 3  1 7 5 
64 
_  
2 1'1 5_ 
0 o . o  0 
9 0  - ____ _ 5 l_. 't_ ____ - 1 4  __ 
6 5  2 6 0  8 5  4 8 . 6  2 2  
66 2 60 8 5 __ ____'!Jl_,__Q__ __ �_4 __ ___ _ 
6 7  2 7 5  1 00 5 7 . 1 4 8  
_________ 6 8  __ __ 2 fl 5 1 1 Q 6 2 . 9 _ 6 1  6 9  2 9 5  1 2 0 6 8 . 6  7 3  
WK 28-2 6 3  2 4 5  
6 4  2 8 5  
6 5  2 7 0  
- - -- --- ·- _!:,(:,_ - -" " ''  
6 7  3 2 0  
_ _ __ _ _ __  
6 B ___ �()Q_ _ 
69 3 2 5  
0 o . o  
___ i_O _ _ _ __ _ _  1_6 ,_3 _ 
2 5  1 0 . 2  
2 0  8 .  2 
7 5  3 0 . 6 
_ 5 5 2 2 . 4 _ 
8 0  3 2 . 7  
----------- - -- ----------- ---- ----···-- · 
WK 28-3 6 3  2 5 5  0 0 . 0  
_ __ _ _ _ ____  
64 
_ __ zfio 
_ _ _ _ 
z s_ 9 ,  a 
6 5  2 8 0  2 5  9 . 8  
-- · _ ___ _ _ _ _1>6 ___ _ 220 _ - 35 1 3. 7 
6 7  2 8 0  2 5  9. 8 
6 8  3 0 5  'LQ _ ___ _ 1 9 . 6 __ 
_ _  6_9 __ 3-2'5_
______ 7 0  2 7 .  5 
- - --·-- . -
CK 11 6 5  2 5 0  0 
_ _ _ _ _______ __ 
6(, __ _ 2 7 5  2 5 . 6 7  2 7 5  2 5  
_____ 2_� ____ } 10 - -- -- -6 0 
6 9  3 4 0  9 0  
o . o  
1 0 . 0  
1 0 . 0  
2 4 . 0  
3 6 . 0  
61 
0 
_ _  1 3  
2 0  
3 4  
4 8  
6 1  
7 3  
0 
1 5  
22  
3 6  
5 0  
6 3_  
7 5  
0 
1 0  
2 2  
3 5  
5 0  
T R AF F I C  
M I L L I ONS 
o . o  
o .  5 8  
A X L E  L O A D S  
M I L L I O N S  
o . o  
0 . 1 9  
o . o  o . o  
0. 3 7  0 . 1 2  
0 . 58 0 . 1 8_ 
1 . 35 0 . 44 
2 .  2 5  _ _ ___ ____ ()_!_7 3  __ 
3 . 79 1 . 23 
o . o 
o .  5 0  
0 . 90 
1 .  3 6  
2 . 90 
o . o 
0 . 50 
0 . 90 
. 1 .  36  
z .  90 
o . o 
0 . 45 
0 . 7 0 
1 . 1 9  
1 . 71 
2 .  5 8  
3 . 36 
o . o  
o .  42 
o .  64 
1 . t 2 
1 . 69 
2 .  5 2  
3 .  2 9  
o . o  
o .  4 8  
o .  70 
1 . 19 
1 .  7 5  
z .  5 8  
3 .  36 
o . o 
0 . 5 1  
l .  1 3  
1 .  8 0  
2 . 57 
o . o 
0 . 1 6 





0 . 9 3  
o . o 
0 . _1 6  
0 . 2 8  
. .  __ .9_. 42 
0 . 9 3  
- - - ·  o . o 
0 . 14 
0 . 2 2  
___ 
0 _._ 2 9  
0 . 39 
0 . 66 
0 . 9 0  
o . o  
o. n  
0 . 2 1  
0 . 2 8  
0 . 3 8  
0 . 6 5  
0 . 89 
o . o 
0 . 1 5  
0 . 2 3  
0 . 3 0  
0 . 40 
0 . 67 _  
0 . 9 1  
0 . 0 
0 . 09 
0 . 1 8  
0 . 3 0  
0 . 54 
P A R K W A Y  ( cont ) 
R I C H A N G E  F R nM C U M U L A T I V E  E Q U I V AL E N T  
P R O J E C T  T E S T  O U T E R  I N I T I A L R I  M O N T H S  I N  T R AF F I C  A X L E  L OA D S  
N U '1 G E R  Y E -\ R  L A N E S  V A L U E  I P E R C F �I T  S E R V I C E  >1 ! L L I O N S  M I L L I ON S  
CK 12-1 6 5  2 2 0  0 o . o  0 o . o o . o  
6 6  2 4 0 2 0  9 .  l 1 0  0 . 4 1 0 . 09 
6 7  2 3 5  1 5  6 . 8  2 2  1 . 1 3  0 .  1 8  
6 8  2 6 5  2 5  1 0 . 4  3 5  1 .  B O  0 . 3 0 
t, g 2 7 5  5 5  2 5 . 0  5 0  2 . 5 1 0 . 5 4 
CK 15 6 5  2 5 0  0 o . o  0 o . o  o . o  
6 6  2 9 5  4 5  1 8 . 0  ]. 0  0 . 5 1  0 .  2 2  
6 7  2 9 0  4 0  1 6 . 0  2 2  l .  1 3  0 . 4 3 
6 8  3 5 5  1 0 5  4 2 . 0  3 4  1 , 9 0 0 . 4 8 
6 9  3 2 5  7 5  3 0 . 0 4 5  2 . 7 4 o .  7 7  
JPP ll-1 6 8  2 3 0 0 o . o  0 o . o  o . o  
6 q  2 3 0  0 o . o  8 0 . 5 7  0 . 2 3 
JPP ll-2 6 fl 3 2 0  0 o . o  0 o . o  o . o  
6 9  3 1 5  - '>  - 1 . 6  8 0 . 4 3  0 . 2 0 
JPP 12 1> 8  2 R 5  0 o . o  0 o . o  o . o  
6 9  2 9 0  5 l . 8  9 0 . 4 8  0 . 1 1  
JPP 13 6 8  29 0 0 o . o  0 o . o  o . o  
6 9  3 0 5  1 5  5 . 2  9 0 . 4 8  0 . 1 1  
JPP 14 6 8  n o  0 o . o  0 0 , 0 o . o  
6 9  ? 7 5  5 1 . 9 9 0 . 4 8  0 .  1 1  
JPP 1-3 6 8  2 7 5  0 o . o  0 o . o  o . o  
62 
P RO J E C T  
N U M B E R  
EKE 3-2 
EKE 4-1 




T E S T  
Y E AR 
6 3  
6 5  
6 6  
6 7  
6 8  
6 9  
R l  
O U T E R 
L A N E S  
400 
390 
3 9 5  
4 1 0  
4 30 
460 
P A R K W A Y  . L'!WO - LANE ) 
C H A N G E  F RO M  
I NI TTAt::_RT __ M·aNYHS - IN 
V A L U E  I P E R C E NT S E R V I C E 
0 o . o  0 
- 1 0 - 2 . 5  1 9  
- 5  - 1 . 2  3 2  
- - To z . 5  ,.., -
3 o  7 . 5  5 7  
-- -- - - ·· - --- - -----
---- - - -- --- --- -----6 0  1 5 . 0  7 2  
6 3  2 20 0 o . o  0 
2 0  
3 3  
4 6  
5 8  
6 5  2 9 5  1 5  3 4 . 1  
66 . - - :31()-- 90 4 0 . 9  
6 7  3 3 0  1 1 0 5 0 . 0  
68 3 3 5  i 1 5- - 52-. 3 
6 9  4 6 0  2 4 0  1 09 . 1  7 3  
6 3  
6 5 
66 
6 7  
6 8  
69 
6 3  
6 5  
6 6  
6 7  
6 8  
6 9  
6 3  
6 5  
66 
6 7  
6 8  
6 9  
6 3  
6 5  
66 
6 7  
6 8  
& 9  
6 3  
6 5  
6 6  
6 7 
6 8  
6 9  
-
- ·  ----- -
2 40 0 o . o  0 
2 9 5 -- --·- 55 __
_ _ 
2 2 . 9  1 9  
3 0 0  6 0  2 5 . 0  3 2  
-- -- - - -- -- ----- --- -3 4 0  1 0 0  4 1 . 7 4 5  
3 5 5  1 1 5  4 7 . 9  5 7  
---- .. - ---- -- --�-- ----- ---3 9 5  1 5 5  6 4 . 6 7 2  
2 35 __ __ ___ 0 _ ___ 6_:0 _____ 6 __ _ _  ..... 
3 1 0 7 5  3 1 . 9  2 0  
-- ---- --- - -- - - ' - - - -- --- · -- --- --3 1 5 8 0  3 4 . 0  3 3  
3 3 0  9 5  40 . 4  4 6  
3 5 5  1 2 0 - 51 �-c --- 5-8 -
3 7 0  1 3 5 5 7 . 4  7 3  
2 6 0  
3 6 0  
3 6 0  
4 1 0  
4 3 0  
445 
0 o . o  
1 00 3 8 , 5  
1 0 0  3 8 . 5  
1 5 0  5 7 . 7  
1 7 0  6 5 . 4  
1 s s -----,rc. 2 
0 
2 0  
3 3  
4 6  
5 8  
7 3  
3 7 5 
390 
4 2 5  
430 
4 7 0  
5 't0 
0 o . o  0 
1 �  4 . 0  1 9  
5 0  1 3 . 3  3 2  
5 5  1 4 . 7  4 5  
95 -·-·- -zs-:-3 ___
_ 
5 7 
1 65 44 . 0  7 2  
3 9 0  0 o . o  
4 1 0  2 0  5 . 1  
4 3 5  
.7
4�5 __ �1�1�·�5 __ 5 ()6-
-
1 1 0  2 8 . 2  
5 1 5  1 2 5  3 2 . 1  
- - - - - -- ·--- ---
_______ _  _. ____ _ _ 
5 7 0  1 8 0  4 6 . 2  
63 
0 
1 9  
3 2  
4 5  
5 7  
7 2  
C UM UL A T I V E 
T R AF F I C  







o . o  
0 . 1 0  
0 . 3 3  
0 . 56 
0 . 96 
1 . 45 
o . o  
0 . 2 4  
0 . 47 
0 . 70 
1 .  09 
1 .  5 8  
o . o  
0 . 08 
0 . 3 1  
0 . 5 4  
0 . 9 3  
1 . 42 
o .  0 
0 . 2 2  
0 , 45 
0 . 6 8 
1 . 0 7 
l .  5 6  
o . o  
o .  2 1  
0 . 44 
0 . 6 7  
1 .  06  
1 .  5 5  
o . o  
0 . 2 1  
0 . 42 
0 . 6 7  
l .  0 6  
l .  5 5  
E QU I V AL E N T  
A X L E  L O A D S  
M I L L I O N S  
o . o  
0 . 06 
0 . 1 2  
0 . 1 8 
0 . 3 1  
0 . 4 6  
o . o  
0 . 0 7  
0 . 1 3  
0 . 1 9 
0 . 3 1  
0 . 4 6  
o . o  
0 . 06 
0 . 1 2  
0 . 1 8  
0 . 3 1  
0 . 46 
o . o  
0 . 07 
0 . 1 3  
0 . 1 9  
0 . 3 1  
0 . 46 
o . o 
0 . 07 
0 .  1 3  
0 . 1 9  
0 . 3 1  
0 . 46 
o . o  
0 . 06 
0 . 1 2  
0 . 1 8 
0 . 3 1  
0 . 46 
o . o  
0 . 06 
0 . 1 2  
0 . 1 8  
0 . 3 1  
0 . 46 
OTHER HIGH TYPE CONSTRUCTION 
R I  CHANGE FROM CUMULATIVE 
ROUTE PROJECT TEST OUTER INITIAL RI MONTHS IN TRAFFIC 
NUMBER NUMBER YEAR LANES VALUE I PERCENT SERVICE MILLIONS 
us 25 F 124(8) 62 325 1 0 . 13 
63 345 20 6 . 1  9 1 . 32 
65 380 55 16. 9  37 4 . 27 
66 405 80 24 . 6  46 5 . 29 
70 480 155 47 . 7  94 12 .91  
US 25E F 61(6) 60 300 0 0 . 06 
61 315 10 3 . 3  10 0 . 73 
62 360 60 20 . 0  25  1 .73 
63 335 35 11. 7  36 2 . 47 
64 360 60 20 . 0  50 3 . 41 
65 3 50 50 16 . 7  60 4 . 08 
66 370 70 23 . 3  7l 5 . 08 
70 475 175 58 . 3  123 11 . 55 
US 25E F 61(10) 64 305 3 0 . 25 
65 330 25  8 . 2  13 1 . 07 
66 365 55 18. 0  24 2 . 12 
70 530 225 73 .8  76 6 . 99 
US 31E F 28(10) 63 300 2 0 . 45 
65 420 120 40 . 0  23 5 . 79 
66 380 80 26 .7  34 7 . 72 
70 465 165 55 .0  86 12 . 40 
us 41 & F 41(14) 60 355 0 0 . 00 
us 4lA 61 360 5 1 . 4  8 1 . 24 
62 370 15 4 . 2  21 2 . 24 
63 455 100 28. 2  30 3 . 09 
64 375 20 5 . 6  46 4 . 60 
65 420 65 18 . 3  56 5 . 54 
66 405 50 14. 1  67 6 .77 
70 460 105 29 . 6  120 18 . 88 
US 45 BYP F 144(10) 62 390 0 0 . 00 
63 385 -5 -1 . 3  8 0 . 30 
64 420 30 7 . 7  24 0 . 67 
65 450 60 15 .4  34 0 . 87 
66 445 55 14. 1  45 1 . 27 
70 470 80 20 . 5  97 3 . 38 
us 68 F 234(14) 62 510 5 0 . 60 
63 535 2 5  4 . 9  18 1 . 24 
65 505 -5 -1. 0  45 2 . 54 
66 530 20 3 . 9  55 3 . 02 
64 
OTHER HIGH TYPE CONSTRUCTION (cont ) 
TEU RI CA NGE FROM CUMUIATIVE ROUTE PROJECT OUTER INITJAL RI MONTHS IN TAAFFIC 
NUMBER NUMBER YEAR IANES -vALUE TPERCENT SERVICE MILLIONS 
us 68 F 163 (15) 64 270 0 0 . 00 
65 345 7 5  27 . 8  10 0 . 11 
66 310 35  12 . 9  2 1  0 . 66 
70 330 60 2 2 . 2  73 3 . 45 
us 119 APD 151(19 )  66 300 1 0 . 07 
70 480 180 60 . 0  49 1 . 77 
us 119 APD 151(18) 66 385 1 0 . 10 
70 450 65 16.9 49 1 . 81 
us 127 CK-9 66 270 0 0 . 00 
70 3 5 5  8 5  31. 5 49 4 - 29 
us 127 CK-8 65 2 50 0 0 . 00 
SP 3 ( 101,91) 66 335 85 34 . 0  8 0 . 79 
70 425 175 70 . 0  57 4 . 58 
us 127 F 160 (8 )  62 305 0 0 . 00 
63 320 15 3 . 9  10 0 . 61 
64 355  50 16. 4  27 1 . 89 
65 385 80 2 6 . 2  3 8  2 . 67 
66 390 85 27 . 9  47 3 . 32 
70 410 105 34.4 96 6. 97 
us 127 F 160 ( 5 )  61 295 0 o . oo 
62 370 3 5  2 5 . 4  14 0 . 93 
63 325 130 44. 1  24 1 . 59 
64 375 180 61. 0 41 2 . 89 
65 410 215 7 2 . 9  52 3 . 72 
66 420 225 7 6 . 3  61 4 - 45 
us 127 s 149 (6) 62 490 0 0 . 00 
63 510 20 4 . 1  7 0 . 34 
64 565 65 13 . 3  24 0 . 81 
65 590 100 20 . 4  3 5  1 . 11 
66 595 105 2 1 . 4  44 1 . 44 
70 475 -15 -3 . 1  61 3 .  03 
us 150 F 244 ( 5 )  59 0 0 . 00 
60 450 8 0 . 63 
61 440 20 1.45  
62 450 33 2 . 35  
63 465 43 3 . 04 
64 485 60 4 - 33 
65 500 70 5 . 10 
66 455 80 5 . 73 
70 480 9 3  8 . 96 
65 
OTHFR HIGH TYPE CONSTRUCTION (cant ) 
. 
--- -·-- �-- -
ROUTE PROJECT TEST 
NUMBER NUMBER YEAR 





us 641 & F 549 (7) 63 




KY 4 U-UG 539 ( 19 )  62 






KY 4 u 538(24) ' 66 
u 238(27 )  69 
70 
KY 4 U 5J8(JO ) ,  69 
SP 34(304) 70 
KY 4 u 5J8(J9)
) 
69 
SP 34(304 70 
KY 15 F 102 ( 5 5 ) , 69 
APD 102 ( 62 ) ,  70 
APD 97 (42) 
KY 15 APD 102 ( 61) 69 
70 
KY 15 APD 102 (64) 69 
70 
KY 15 APD 102 (65)  69 
70 
KY 15 APD 102 (42 ) , 66 
AP 67 ( 69 )  70 
[ -Ri - - --- ------ --- --CHANGE FROM 
OUTER INITIAL RI 
LANES VALUE _ I  PERCENT 
405 
410 5 1 . 2  
L,OO 5 1 . 2  
470 6 5  16 . 0  
430 2 5  6 . 2  
285 
370 8 5  29 . 8  
390 105 3 6 . 8  
380 9 5  JJ , J  
445 160 56. 1 
285 
280 -5 -1 . 8  
JlO J 5  12 . 3  
340 6 5  22 . 8  
345 70 24 . 6  
410 135 47 . 4  
420 145 50 . 9  
280 
395 115 41 . 1  
43 5 1 5 5  55 . 4  
365 
42 5 60 16 . 4  
3 1 5  






475 no JO . l  
* New Location - ADT Information Not Available 
66 
CUMULAT IVE 
MONTHS IN TRAFFIC 
SERVICE MILLIONS 
0 0 . 00 
7 0 . 4 5  
2L, 1 . 29 
J J  l .  74 
44 2 . 3 6  
0 0 . 00 
ll 0 . 7 1  
2 1  l . 2J 
32 l . 9J 
84 6 . 37 
0 0 . 00 
6 l .  53 
23 4 · 14 
JJ 6 . 9 5  
43 10 . 22 
84 18 . 41 
91 19 . 80 
4 0 . 40 
40 4 . 81 
47 5 . 67 
0 0 . 00 
9 1 . 82 
4 0 . 96 
13 ) . 09 
0 o . oo 
14 * 
0 o . oo 
14 * 
0 o . oo 
14 * 
0 0 . 00 
14 * 
J 0 . 07 
50 4 . 16 
OTHER HIGH TYPE CONSTRUCTION ( cont ) 
""-
RI CHANGE FROM CUMULATIVE 
ROUTE PROJECT TEST OUTER INITIAL RI MONTHS IN TRAFFIC 
NUMBER NUMBER YEAR LANES VAL�__j__ PERCENT SERVICE MILLIONS 
KY 34 s 640 (2)  60 0 o . oo 
61 410 8 0 . 33 
62 425 21 0 . 72 
63 400 31 1 .02 
64 440 48 l. 35 
65 430 58 l .  55  
66 440 68 1 . 76 
KY 114 s 267 ( 11) , 65 260 2 0 . 0 5  
SP 77 ( 40)  66 300 40 1 5 . 4  9 0 . 32 
KY 114 SP 36(156) , 65 290 2 0 . 03 
s 267 (8) 66 320 30 10 . 3  11 0 . 23 
KY 114 s 267 (7)  63 305 2 0 . 30 
64 3 50 45 14. 8  14 0 .  57 
65 345 40 11. 4  26 0 . 8 5  
66 3 5 5  50 14 . 5  3 5  1 . 11 
KY 278 & DF 549 (5)  59 0 0 , 00 
us 62 61 365 22 0 .96 
62 3 5 5  3 5  l .  53 
63 370 48 2 . 09 
64 390 60 2 . 54 
65 390 70 2 . 8 5  
66 385 81 3 . 22 
70 405 97 6 . 22 
KY 278 & DF 549 (6)  59 0 o . oo 
us 62 61 315 22 0 . 97 
62 300 3 5  1 . 54 
63 295 48 1 . 92 
64 245 62 2 . 81 
65 360 72 3 . 31 
66 345 83 4 . 21 
70 365 99 7 . 93 
67 
BITUMINOUS RESURFACING OF FLEXIBLE PAVEl-lENTS 
RI AFTER RESURFACING RI AF'l'ER RESURFACING 
TEST OUTER MONTHS IN I CUMULATIVE YEAR LANES SERVICE: TRAFFIC MILLIONS TEST OUTER l�ONTHS IN I · Cill0lULATIVE YEAR LANES SERVICE TRAFFIC MILLIONS 
us 25 FI 299(6) us 27 FI 89 ( 2 )  
63 380 0 0 66 0 0 
64 410 12 1 .72 70 510 45 l .  76 
65 4oo 27 3 .48 
66 425 3 7  4.04 
70 445 87  7.38 us 2 7  F 544(4,5)  
64 465 0 0 
us 25  FI  88(6)  65 445 16 2.29 
66 490 26 3 .  71 
58 0 0 
59 625 12 0,80 
60 610 26 1.69 us 27 F 525(2, 3 , 4 )  61 615 38 2 . 75 
62 625 50 3 . 82 63 450 0 0 
63 580 62 4.88 64 475 14 0.45 
64 575 74 6,22 65 475 28 0 ,90 
65 585 87  7 . 67 66 500 37  1.46 
66 545 98 8.84 70 580 76 4.49 
70 590 148 10.59 
us 27 F 502 (6) 
us 25 FI 517 (6) 
68 355 0 0 
59 ll40 0 0 
60 475 12 0 .97 
61 475 24 2 .16 us 27 F 502 ( 7 )  
62 470 36 3 . 35 
63 390 48 4.54 68 375 0 0 
64 390 58 5.69 
65 425 73 7 .42 
66 460 84 9 .64 Ui:i 31E F 28 (4) , F 7 (4 )  
70 540 98 ll.ll 
67 0 0 
70 435 39 1 .15 
us 2 5  FI 2 9 ( 9 )  
59 0 0 Utl 3ll FA 205A 
6o 410 15 2 . 3 7  
62 465 39 6 . 53 62 575 0 0 
63 420 51 8 ,61 63 460 14 0,14 
6u h65 63 10.68 6u 5oo 26 o.h2 
65  u35 76 12 ,93 65 575 38 0, 71 
66 ui�5 87  15.95 66 5h5 49 0,85 
70 585 137 21 . 55 
68 
BITUMINOUS RESURFACING OF FLEXIBLE PAVEMENTS (cont) 
RI AFTER RESURFAC ING RI AFTER RESURFACING 
TEST OUTER MONTHS INI CUMULATIVE YEAR LANES SERVICE TRAFFIC MILLIONS TEST OUTER MONTHS Ilfl CUMULATIVE YEAR LANES SERVICE TRAFFIC MILLIONS 
us 31 FI 113 ( 5 ) ,  FI 16(2)  us 45 F 146(19) 
61 0 0 64 335 0 0 
62 480 12 1.00 65 360 12 0.76 
63 485 24 2 .14 66 355 23 1.52 
64 490 36 3 .55 70 445 75 6.96 
65 510 48 4.95 
66 535 59 6.64 
70 505 75 7.62 us 60 FI 117(25) 
64 0 0 
us 41 F 526(12) 65 520 12 16.13 
66 565 22 29.57 
61 0 0 
62 310 12 0.95 
63 345 24 1.98 us 60 FI 3 ( 8 )  
65 335 48 3 .92 
66 320 59 4.99 66 0 0 
70 350 112 8 . 00 70 565 48 2 .88 
us 41 F 526(13) us 60 FI 4(4>6)  
61 0 0 63 0 0 
62 375 12 0.90 64 515 12 1.00 
63 345 24 1.89 65 540 25 2 , 05 
64 390 36 2 .  77 66 535 35 2,90 
65 430 48 3 . 64 70 585 85 8 , 44 
66 415 59 4.69 
70 505 112 5.87 
us 60 F 1(4),  8 (4) 
us 41 F 526(10) 62 0 0 
64 605 24 1.64 
61 0 0 65 625 3 7  2 .53 
62 390 12 0.90 66 595 47 3.21 
63 370 24 1.93 68 720 96 5.22 
64 390 36 2 .86 
65 435 48 3 .99 
66 410 59 4.72 us 60 F 523 (3)  
70  470 112 7 o17 
67 0 0 
us 41 F 526(6)  
us 62 F 530(8)  
65 370 0 0 
66 335 11 0.76 68 0 0 


























B ITUHINOUS RESURFACING OF FLEXIBLE PAVEMENTS (cant) 
AFTER RESURFACING 
1-!0NTHS IN I ' CUMULATIVE SERVICE TRAFFIC MILLIONS 
F 40( 6 )  
0 
52 
F 208 ( l, )  
0 
h9 
F 163 (9 )  
0 







F 125 (15)  
0 
39 




3 .  78 
0 





2 . 08 
3 .. 23 
7 .so 
0 
l . 5li 
0 






















RI AFTER lilibURFACING 
OUTER MONTHS IN J , cmiULATl"VE LANES SERVICE TRAFFIC BILLIONS 
us 421 F 326 ( 2 2 )  
385 0 0 
360 12 o. 53 
380 24 1.35  
375 38 2,31 
375 46 2,85  
420 96 6, 73 
KY 80 SP 100-235(2)  
0 0 
460 50 4.50 
KY 229 " 150 (4)  
0 0 
sao 12 0 ,35  
535 24 o. 70 
535 36 1.18 
515 45 1 . 57 
515 60 1.86 
520 72 2 . 15 
570 85 2 , 67 
575 96 3 . 10 
660 146 5.83 
i{ 
P R O J e C T T [  S T  l l lJ T  R 
'l U '� R ER Y F A R  U N  s 
16Lc-2 (4o ) 12 6 4  '1 4 0  
h 5  3 4 0 
() f1 ') 1 1) 
6 7  'i ,t 5 
A B  3 1 0 
A 'l  3 2 �  
164-2 ( 6 )17 6 1  3 1+ 0  
6 4  4 5 0  
6 5  4 2 0  
6 6  4 1 0 
h 7  3 q r,  
h B  4 () !j 
s, q  4 2 5  
164-2 (4)24 6 1  ? 7 0  
6 4  3 9 5  
6 5  3 '1 '5  
6 6  1 R O 
6 7  3 8 0  
6 8  3 7 5  
6 9  4 0 5  
164-3 (4)31 6 1  2 9 0  
6Lt 3'J S  
A 'i  1+ 0 0  
6 6  3 7 0 
6 7  3 9 S  
6 8  3 'i 'i  
1> 9  3 7 '5  
164-3 (9)37  6 1  2 S �  
6 '• 2 9 "> 
6 ')  .{ q ()  
6A 2 9 0  
6 7  2 9 'i  
;, g  2 8 0  
6 'l  3 0 5  
164-3 (10 ) 42 6 1  3 8 0  
6 4  4 3 5  
6 5  't3 'i 
6 6  + 2 'i  
6 7  4 3 0  
6 8  4 > 0  
1>9 4 3 5  
164-3 ( 6 ) 47 6 1  2 5 0  
h 3 2 3 5  
6 4  .> 0 0  
6 5  2 9 0  
6 6  2 8 5  
6 7  3 0 5  
CONCRETE PAVEMENTS 
I N T E R S T A T E  
c IJ\ ,'1 r; r f� D, : J '1 
i 'H J I ,\ L  I' I '-.1 C N f ri S  I N  
v,\ L U E  1 r F R C E '!T S E � V J C E  
n o . o  0 
!) o . o R 
- 1 0 - 2 . 9  1 9  
- 1 5  - l.- .., !  ... 3 ?  
- 3 0  - 8 .  8 4 '+  
- 1 5  - 4 . 4 5 o  
0 o . o  0 
1 1 0  3 2 . 4  3 5  
3 0  ? 1 .  5 1t 1 
7 0  2 0 . 6 5 4 
5 �  1 6 . 2  6 7  
6 5  1 g .  1 7 9  
R 'i  2 5 . 0  9 1  
0 o . o  0 
1 2  5 4 6 . 3  3 5  
1 2 5  4 6 . 3  4 3  
1 1 0  t.- () . 7 5 4 
1 1 0 4 0 . 7 6 7  
1 0  <; 3 3 . 9  7 9  
1 3 5 '5 0 . 0 g I 
0 o . o  0 
l O S  3 6 .  2 2 9  
1 1 0 3 7 . 9  3 7  
8 0  ? 7 . 6  4 f1 
1 0 5  3 6 .  2 6 1  
6 '5  2 2 . 4  7 3  
8 5  2 '1 . 3  R 5  
0 o . o  0 
3 0  1 1 . s 3 5 
3 ?  1 3 . 7 4 3  
3 'i  1 3 . 7  5 4  
4 0  1 5 . 7  6 7  
z o;  <; . 8  7 9  
5 0  1 9 . 6  9 1  
0 o . o  0 
5 5  1 4 . 5 2 9  
'i 5  1 1t .  5 3 7  
" " 1 1 .  R 4 8  
5 0  1 3 . 2  6 1  
5 0  1 3 . 2  7 3  
1 0 5  2 7 . 6  8 5  
0 o . o  0 
- 1 5  - 6 .  u 1 4  
5 0  2 0 . 0  3 0  
4 0  1 6 . 0 3 R  
3 5  1 4 . 0  4 9  
" �  2 2 . 0  6 2 
7 1  
r:: 1 J M 1 J L \ r r '' E 
T q A F F ! C  
M I L L ! ll N S  
o . o  
1 .  1 8  
2 .  '� 5 
4 .  R :1 
6 .  5 1  
B .  l 8  
o . o  
4 .  1 6  
5 . 1 2  
6 .  6 4  
8 . 4 4 
1 0 . 0 1  
1 1 .  5 9  
o . o  
3 .  g g  
4 . 9 0 
6 . 2 3  
7 .  8 1  
9 .  l q 
1 0 . 8 2  
o . o  
3 . '5 0 
4 . 4 7  
� .  7 8  
1 .  v ;  
s , g g  
1 0 .  6 1  
o . o 
4 . 1 R  
'i . l 4 
6 . 4 7  
8 . 1) 1  
9 . 3 3  
1 0. 6 5 
o . o 
3 .. ?. 5  
4 .. l '+ 
5 .  4 1  
6 . 9 1  
R . 2 9 
9 . 6 7  
o . o  
l .  3 4  
3 . 0 5 
3 . g l  
'i .  1 B 
6 . 6 7 
!' O U ! V A L E N T  
,\ X l f  L [U O  S 
�-\I L L  I O 'l S 
o . o  
() .  7 7  
1 . 8 2 
3 . 0 8  
3 , 9 8 
4 .  R9 
0 , 0  
1.03 
1 . 55 
2 . 3  7 
3 .3 4  
4,20 
s.os 
0 , 0  
0 , 63 
1 .12 
1 . 50 
2 ,60 
3 . 35 
4 . 09 
0 ,0 
0 . 63 
1 .02 
l .B3 
2 . 68 
3 . 56 
4 . l,) 
o . o  
0 .62 
1 .50 
l . B2 
2 , 66 
3 .14 
3 . 62 
o . o  
0 . 55 
0.90 
1 . 54 
2 .30 
3 . 05 
3 .80 
o . o  
0 . 4 1  
0 ., 9 9 
1 .  2 R  
1 . 9 2 
2 . 6 7 
I N T E R S T A T E  ( cont ) 
··-- · I  T E S T  
R I  C H A N GE F ROM C U M UL A T I VE E QU I V A L E N T  
PRO J E C T  OUT E R .  I N IT I A L R l M O N T H S  I N  T R AF F I C  A X L E  L O A D S  
N U M B E R  Y E A R  L A N E S  V AL U E  I P ER C E N T  S E R V I C E  M I L L I O N S  M I L L I ON S  
164-3 (6 )47 6 8  2 8 0  3 0  1 2 . 0  7 4  8 . 16 3 . 4 8  
(cont) 6 9  2 8 5  3 5  1 4 . 0 8 6  9 .  6 5  4 . 2 9  
ii;£;..:4(9)52 6 3  3 5 5  0 o . o  2. 0 . 19 o . o  
6 4  3 6 <;  1 0  2 . 8  2 2  2 .  2 6  0 . 6 6 
6 5  4 2 0  6 5  1 8 . 3  3 0  3 . 0 1 0 . 8 '1 
66 3 6 5  1 0  2 . 8  4 1  4 . 1 7  1 .  2 8  
6 7  3 8 5  3 0  8 . 5  5 4  5 .  54 1 .  74 
6 8  3 7 5  2 0  5 . 6  6 6  6 . 92 2 . 49 
6 9  3 7 0 1 5  4 . 2  7 fl  8 . 30 3 . 24 
164-4 (17 ) 71 & 6 4  3 40 0 o . o  0 0 . 09 
175-5 (9)117 6 5  3 5 5  1 5  4 . 4  8 1 . 47 
6 6  3 2 0  - 2 0  - 5 . 9  2 0  3 .  1 0  
6 7  3 70 3 0  8 . 8  3 3  4 . 8 6 
6 8  3 2 5  - 1 5 - 4 . 4 4 5  6 . 47 
6 9  3 70 3 0  8 . 8  5 8  8 .  2 1  
164-4(12 )77 6 3  3 8 5  0 o . o 0 o . o  o . o  
6 4  1 8 0  - 5  - 1 . 3  1 2  1 .  0 5  0 . 3 0 
6 5  3 9 0  5 1 . 3 2 0  l .  7'+ 0 . 50 
6 6  3 6 5  - 2 0  - 5 . 2 3 2  3 .  3 3  1 . 3 6  
6 7  4 1 0  2 5  6 . 5  44 4. 9 1  2 . 2 1  
6 8  3 8 5  0 o . o  5 6  6 . 5 2  .3 . 0 8  
6 9  4 4 0  5 5  1 4 . 3  6 9  8 . 2 5  4 . 0 3 
164-5 (17)79 6 3  3 8 0  0 o . o  0 o . o  o . o  
6 4  3 8 0  0 o . o 1 0  1 .  2 1  0 . 6 1  
6 5  3 8 0  0 o . o  2 0  2 .  42 1 . 2 2 
6 6  4 0 0  2 0  5 . 3  3 2  3 . 8 0 1 . 9 1  
6 7  4 0 5  2 5  6 . 6 4 4  5 . 1 7  2 . 59 
6 8  4 0 0  2 0  5 . 3  5 6  6 . 6 6  3 . 40 
69 4 0 0  2 0  5 . 3  6 9  8 . 28 4 . 8 2 
164-6 ( 7 ) 109 6 8  3 5 5  0 o . o  1 3  o .  8 6  0 . 2 2  
69 3 6 0 5 1 . 4  2 8  2 .  49 0 . 4 A 
164-6(14)123 6 8  3 3 0  0 o . o  0 o. 0 o . o 
6 9  2 9 5  - 3 5  - 1 0 . 6  ll o .  7 3  0 . 1 6 
164-6(15 ) 130 69 3 6 5  0 o . o 0 o . o  o . o  
I6h-7 (16)138 6 9  2 8 5  0 o . o  0 o . o o . o  
165-4 (6 )78 6 0  3 6 0  0 o . o  8 0 . 76 0 . 3 3  
64 4 0 5  4 5  1 2 . 5  5 9  5 . 4 3  2 . 46 
6 5  4 5 5  9 5  2 6 . 4  6 6  6 . 0 8  2 .  7 5  
6 6  4 3 5  7 5  2 0 . 8  8 0  7 .  7 7  3 . 9 8 
6 7  3 8 5  2 5  6 . 9  9 2  9 . 2 3  5 . 0 4  
6 8  4 .3 5  7 ">  2 0 . 8 1 0 6 l l .  1 0  6 . 49 
6 9  4 5 5  9 5  2 6 . 4  1 1 7  1 2 . 57 7 . 64 
165-3 (4)76 6 3  3 2 5  0 o . o  0 o .  0 o . o 
72 
I N T E R S T A T E  ( cant ) 
R l  C H A N G E  f R O M C UM U L  A T 1  V E  E QU I V AL E N T  
P R O J E C T  T ES T  OUT E R  I N I T I A L R l  M O N T H S  I N  TRAf F I C  A X L E  L O A D S  
N U M B E R  Y E A R  L A N E S  V A L U E J P ER C E N T  S E R V I C E  M I L L I O NS M I L L I ON S  
165-3 ( 4 )76 6 4  3 5 5  3 0  9 . 2  1 3  l .  1 6  0 . 5 4  
(cant) 6 5  4 2 5  1 0 0  3 0 . 8 2 0  1 . 9 0 0 . 8 1  
6 6  4 1 5  9 0  2 7 . 7  .H 3 .  5 4  1 . 9 2  
6 7  3 6 0 3 5  1 0 . 8  4 6  4 .  9 5  2 . 8 8 
6 8  4 1 5 9 0  2 7 . 7  6 0  5 .  35 3 . 04 
6 9  4 2 5  1 0 0  3 0 . 8 7l. 5 . 6 6 3 . 16 
165-2 ( 16)57 6 8  4 0 0  0 o . o  0 1 . 94 1 . 6 4  
6 9  3 5 5  4 5  1 4 .  5 12 3 .  1 8  Z . 69 
165-2 (12 )48 6 8  2 7 5  0 o . o  0 o . o  o . o  
6 9  2 3 0  4 5  2 4 . 3 7 0 . 8 7 0 . 6 3  
r65-2 ( 14l35 6 9  2 9 5  0 o . o  0 o . o  o . o 
165-1(14)22 6 &  2 8 0  0 o . o  0 o . o  o . o 
6 7  2 8 0  0 o . o  9 1 .  l 3  0 . 8 2  
6 8  2 8 5  5 1 . 3  2 1  3 . 0 7 2 . 2 2 
6 9  2 7 0 1 0  3 . 8  2 8  4 . 0 3  2 .  9 2  
165-1 (15)28 6 6  3 0 5  0 o . o () o . o o . o  
6 7  2 8 0  1 5  5 . 7  9 o .  07 0 . 3 0  
6 8  2 9 5  1 0  3 . 5  2 1  1 .  2 3  1 . 7 0 
6 9  2 5 5  5 0  2 4 . 4  2 8  2 . 1 9 2 . 4 0  
165-1( 13 ) 13 6 5  2 7 ')  0 o . o  0 o . o  o . o  
6 6  3 1 0  3 5  1 2 . 7  9 o .  7 4  0 • .3 6  
6 7  3 1 0  3 5  1 2 . 7  2 1  1 .  9 4  o .  8 7  
6 8  3 0 0  2 5  9 . 1 3 5  3 .  6 5  2 . 1 1 
6 9  2 6 0  1 5  6 .  l 4 2  4 . 5 0  2 .  7 3  
165-1( 16)2  & 6 5  3 0 0  0 o . o  0 o . o  o . o 
165-1 (17 )6  6 6  3 1 0  1 0  3 . 3  9 0 . 6 3 0 . 3 4 
6 7  3 2 5  2 5  8 . 3  2 1  l .  7 8  0 . 84 
6 8  3 3 5  3 5  l l .  7 3 5  3 . 3 9 2 .  0 1  
6 9  2 9 0 1 0  3 . 6  4 2  4 . 2 0  2 . 59 
171-1(28)9 & 6 9  2 6 'i  0 o . o  0 o . o  o . o  
171-1(29 )15 
171-1 (27 )22 6 9  2 4 5  0 o . o  0 o . o o . o 
171-1 (26)28 6 9  ? 9 0  0 o . o  0 o . o  o . o  
171-2 (15)37 6 B  2 1 5  0 o . o  0 o . o o . o  
6 9  2 2 0  5 2 . 3  5 0 . 48 0 . 2 1  
171-2 (12 )48 6 8  3 S 5  0 o . o  5 0 . 5 9  0 . 2 7  
6 9  3 3 0  2 5 8 .  2 1 2  2 . 0 1 0 . 9 3 
171-3 (11)61 !:> 8  3 � 0  () o . o  5 o .  5 6  0 . 2 6  
1:. 9  3 l 5  7 5  3 1 . 3  1 3  2 . 0 1 0 . 9 2  
171-3 ( 12 ) 66 6 8  420 0 o . o  5 o .  60 o .  2 8 
7 3  
I N T E R S T A T E  ( cont ) 
R !  C H A NGE F R O M  C U M U L A T I VE E QU I V AL E N T  
PRO J E C T  T E S T  OU T E R  I N ! T T A I  R T M O N T H S  I N  TR A F F I C  A X L E  L O A D S  
N U I4fl F R  Y E A R  l A N E S V A L U E  I P E R C E N T  S ER V I C E  M I ll I O N S  M I L L  I O N S  
I?l-3 ( 12 ) 66 6 9  3 5 0  7 0  2 5 . 0  1 3  2 .  1 5  1 . 00 
(cont )  
I?l-3 ( 10 ) 74 6 8  3 3 0  0 o . o  5 0 . 6 0 0 . 2 8  
6 9  3 4 0  1 0  3 . 0  1 3  2 .  1 5  1 . 00 
175-8 ( 7 )185 6 1  3 9 5  0 o . o  0 o . o o . o  
6 6  4 8 0  8 5  2 1 . 5  4 7  2 6 . 4 2  1 3 . 4 2  
& 7  5 5 0  1 5  5 3 9 . 2  6 1 3 3 . 6 7 1 8 . 0 1  
I75-8 ( 13 ) 181 6 2  4 2 0  0 o . o  0 o . o  o . o  
6 4  5 6 5  1 4 5 3 4 . 5  2 4  4 . 6 1 3 . 1 7  
6 5  5 4 0  1 2 0  2 8 . 6  3 0  � 5 .  8 1  3 . 9 3 
6 6  5 3 5  1 1 5  2 7 . 4  4 2  1 0 .  3 5  6 . 8 1  
6 7  5 6 0  1 4 0  3 3 .  3 5 6  1 5 . 6 5 1 0 . 1 6  
6 8  5 2 5  1 0  5 2 5 . 0  6 8  2 2 .  2 5  1 4 . 3 4  
175-7 (14)178 6 2  2 9 '>  0 o . o  0 o .  0 o . o 
6 4  4 9 0 1 9 5  6 6 . 1 3 2  7 . 6 6 3 . 45 
6 5  4 4 0  1 4 5 4 9 . 2 3 8  9 . 1 0  4 . 3 6 
6 6  3 3 5  9 5  3 2 . 8 5 0  1 2 . 94 6 .  7 9  
6 7  2 8 '5 1 0  3 . 6  6 4 1 7 . 4 3 9 . 6 3  
6 8  4 15 1 2 0  4 0. 7 7 6  2 2 . 0 8  1 2 . 5 8 
175-7 (13 ) 173 6 1  3 3 5  0 o . o  0 o . o o . o  
6 4  5 0 5  1 7 0 5 0 . 7  3 2  4 .  6 5  2 . 3 4 
6 5  4 0 5  7 0  2 0 . 9  3 8  5 . 5 5 2 . 8 2  
6 6  4 2 0  3 5  2 5 .  4 5 0  !l .  0 2  4 . 3 9  
6 7  4 7 0  1 3 5  4 0 . 3  6 4  1 o .  9 1  6 . 2 1  
6 8  4 4 'i  1 1 0  3 2 . 8  7 6  1 4 . 60 8 . 5 5  
6 9  4 5 0  1 1 5 3 4 . 3 8 8  1 8 . 2 9 1 0 . 8 8  
I75-7 (10) 169 6 1  3 5 0  0 o . o  0 o . o  o . o  
6 4  4 8 0  1 3 0  3 7 .  1 3 2 3 . 70 1 . 8 4  
6 5  4 2 0  7 0  2 0 . 0  3 8  4 . 4 7  2 . 2 2  
6 6  4 2 5  7 5  2 1 . 4  5 0  6 . 9 4  3 .  7 8  
6 7  4 4 5 9 5  2 7 . 1  6 4  9 .  8 2  5 .  6 1  
6 8  4 5 0 1 0 0  2 8 . 6  7 6  1 2 .  1 4  7 .  0 9  
6 9  4 7 5  1 2 5  3 5 . 7 8 8  1 4 . 4 7 8 . 5 7  
175-7 (15 )164 6 1 3 3 0  0 o . o  0 o . o  o . o  
6 4  4 4 'i  1 1 5  3 4 . 8  3 2  4 . 0 2 1 . 8 0 
6 5  3 8 5  5 5  1 6 . 7 3 8  7 0 79 2 . 1 8  
6 6  4 0 5  7 5  2 2 . 7  5 0  1 0 . 2 7  3 .  7 5  
6 7  3 9 5  6 5  1 9 . 7 6 4  1 3 . 1 5  5 . 5 7  
6 8  4 J 5  7 5  2 2 . 7 7 6  1 5 .  1 2  6 . 7 2 
6 9  '• 1 0 3 0  2 4 o 2  8 8  1 7  0 0 9  7 . 8 6 
I75-7 (!.; )157 1} 1  3 7 5  0 o . o  1 o .  l l  o . o 
6 4  4 0 0  2 5  6 . 7 3 6  4 .  7 7  2 . 04 
6 5  3 9 0  5 1 .  3 4 1  5 .  7 l 2 . 5 ! 
74 
I N T E R S T A T E ( cont ) 
Q, [  C H A N G E  F R O M  C UM U L A T I V E  E Q U I V AL E N T  
P RO J E C T  T E S T  O UT E R  ! N I T I4 L  R l  M ON T H S  I N  T R AF F I C  A X L E  L O A  O S  
NUMB E R  Y E ·� R  L A N E S  V A L U E I P E R C E N T  S <:R V I C E M I L L I O N S  M I L L I ON S  
175-7 (4)157 6 6  4 1 0  3 5  9 . 3  5 5  7 . 7 2 3 . 6 8  
(cont) 6 7  4 1 5  4 0  1 0 . 7  6 9  1 0 . 0 6  5 . 04 
6 8  4 4 0  6 5  1 7. 3  8 1  1 2 . 0 3 6 . 19 
6 9  4 4 5  7 0  1 8 . 7  9 3  1 4 . 0 0  7 .  3 3  
175-7 ( 12 ) 153 6 2  2 7 0  0 o . o  1 0 . 1 0  o . o  
6 '+ 2 7 5  5 t .  9 2 7  3 .  2 0  1 . 44 
6 5  3 2 0  5 0  1 8 . 5 3 4  4 .  0 3  t .  8 6  
6 6  3 1 5  4 5  1 6 . 7  4 6  5 . 86 2 . 9 2  
6 7  3 20 5 0  1 8 . 5 5 9  7 .  8 5  4 . 0 7  
_6 8 3 3 0  6 0  2 2 . 2  7 1  9 .  8 2  5 . 2 1  
6 9  3 3 0  6 0  2 2 . 2  8 3  1 1 .  !1 0  6 . 2 7 
175-6 (16)142 & 6 3  2 9 5  0 o . o  0 o . o  o . o 
175-6(17 ) 147 & 6 4  3 3 5  4 0  1 3 . 6  1 2  1 .  48 o .  7 3  
175-7 ( 17) 151 6 5  3 3 0  3 5  1 1 . 9 1 9  2 . 3 4  1 . 1 6  
6 6  3 7 0 7 5  2 5 . 4  3 1  4 .  1 7  2 . 2 2 
6 7  3 7 0  7 5  2 5 . 4  4 4  6 .  1 5  3 . 3 8 
6 8  3 7 5  8 0  2 7 .  1 5 7  8 .  5 6  4 . 77 
6 9  4 2 5  1 3 0  4 4 . 1 6 9  1 0 . 7 8 6 . 06 
175-6(9)134 & 6 1  3 3 5  0 o . o  2 o .  2 3  0 . 1 1  
175-6(14)138 6 4  3 3 5  0 o . o  1 5  1 .  9 2  o .  9 6  
6 5  3 5 5  2 0  6 . 0 2 2  2 .  8 3  1 .  4 1  
6 6  3 4 0  5 1 . 5  3 4  4. 3 5  2 . 1 6  
1> 7  3 8 0  4 5  1 3 . 4  4 7  5 . <J9 2 .  9 8  
6 8  � 7 5  4 0  u .  g 6 0  7 . 72 3 . 8 4  
6 9  't 4 0  1 0 5  3 1 . 3  7 2  9 . 3 1 4 . 63 
175-6(6)123 & 6 2  3 5 0  0 o . o  0 o . o  o . o  
175-6(13 )129 6'+ 3 7 5  2 5  7 . 1 1 7  o .  6 8  1 .  2 3  
6 5  4 0 0  5 0  1 4 . 3 2 4  1 .  6 3  1 .  7 4  
6 6  3 6 'i  1 0  2 . 8 3 6 3 . 4 1 2 . 7 0  
6 7  4 2 0  4 5  1 2 . 0  4'l <; . 3 5  3 . 74 
6 8  4 1 0 3 5  9 . 3  6 2  7 . 08 4 . 5 9 
6 9  4 2 0  4 5  1 2 . 0  7 4  8 .  6 7  5 . 3 8 
I7S-S( 6) 117 & 6 3  3 1 0  0 o . o  0 o . o  o . o  
175-5(1)121 & 6 4  3 R 5  7 5  2 4 . 2 1 3  1 . 7 4 0 . 8 6 
175-6(19 ) 123 6 5  3 9 0  8 0  2 5 . 8  2 0  2 . 6 7  1 . 3 3 
6 6  3 7 0  6 0  1 9 . 4  -� 2 4 . 3 7  2 . 1 7 
6 7  3 8 0  7 0  2 2 . 6 4 5  6 .  2 0  3 . 0 8 
A ll  3 5 5  '• 5 1 4 . 5  5 8  8 .  2<J 4 . 2 9  
6 9  3 6 5  5 5  1 7 . 7  7 0  1 0 . 2 2  5 . 4 1  
175-4(19)104 64 3 6 0  0 o . o  1 0 . 06 0 . 0 2  
6 5  3 6 5  5 1 .. 4 q 0 . 5 1  0 . 3 1  
6 6  3 'i 5  5 1 . 4  2 2  2 . 0 2  O . <J6 
6 7  3 5 5  5 1 . 4  3 4  3 .  4 1  1 . 60 
6 .q 3 9 5  3 5  9 . 7  4 6  5 . 07 2 . 4 3  
6 9  3 7 5  l 'i  4 . 2  s q  6 .  8 6  3 . 3 2 
175-4(17)100 6 3  2 1 0  0 o . o  0 o . o  o . o  
75 
I N T E R S T A T E  ( cont ) 
R I C H A N G E  F R O M  C U MUL A T I V E  E Q U I V A L E N T  
PRJJ J EC T  T E S T  O U T E R  I N I T I A L  R. l  ,'I O N T H S  I N  T R. A F F I C  A X L E  L O A D S  
N U .M 8  F 1{ Y F A R  L A N F S  V A L U E I P E R C E N T  S E R V I C E  M I L L I O N S  M I L L I O N S  
I75-4(17 )100 6 4  3 (l 0  9 0  4 2 . 9  1 2  l .  3 8  0 . 6 9 
(cont) 6 5  2 9 0  Fl O  l 8 .  1 1 9  2 .  1 9  l .  09 
6 6  2 5 0  4 0  1 9 . 0  3 t  3 . A O 1 . 8 9 
6 7  3 0 0  9 0  4 2 . 9 4 4  5 . 5 6 2 . 7 6  
6 8  2 8 5  7 �  3 '3 . 7  5 6  7 . 4 6 3 . 8 7 
69 2 7 5  6 5  3 1 . 0  6 9  9 . 5 3 5 . 0 7 
175-3 (12 ) 76 & 6 6  4 2 5  0 o . o  0 () . 0 o . o 
I75-3 (13)81 6 7  3 8 0  '• 5 1 3 . 4 7 l .  0 1  0 . 6 2  
6 8  3 5 5  7 0  2 4 . 6 1 9  3 . 3 0 2 . 0 7  
6 9  3 7 5  5 0  1 5 . 4  3 1  5 . 5 9 3 .  5 1  
I75-3 (23 )69 6 8  3 6 5  0 o . o  8 l .  09 0 . 8 5  
6 9  3 6 0  - 5  - 1 . 4 2 1  2 .  8 6  2 . 2 3 
I75-3 (27 )65 69 2 5 5  0 o . o 1 0  l .  4 1  1 . 1 0 
I75-2 ( 28 )47 !, 9  3 0 5  0 o . o  0 o . o  o . o  
I75-2 (25)41 6 9  2 8 5  0 0 . 1)  0 o . o o . o  
I75-2 (24)35 6 9  2 9 0  0 o . o  0 o . o  o . o 
I75-2 (26)28 6 9  2 7 5  0 o . o  () o . o o . o  
I75-2 (20)25 6 9  3 6 5 0 o . o 6 o . o  o . o  
I75-1 ( 23 )16 6 H  3 4 0  0 o . o  5 o .  5 2  0 . 2 0 
6 9  3 3'"' 1 0  3 .  1 1 3  1 . 3 7 0 . 7 1  
I75-l (l7 ) ll � 6  Vt 5 0 0 . 0  0 o . o  o . o 
6 8  1 6 5  2 1  5 . 9  2 3  2 . 4 2 0 . 5 2  
A 'l  3 't0 5 1 . 5  B 3 .  4 7 0 .  'l2 
I75-1 ( 8 ) 4  6 5  "i 6 5  I) o . o  0 o . o  o . o  
1, 6  '\ 6 0  5 1 .  4 1 1  o .  6 9  o .  2. 6 
6 il  1 8 0  1 5  4 .  1 3 6  .3 . 1 1  1 . 2 6  
6 9  3 6 5  0 0 . () 4 6  4 .  1 6  1 . 6 6  
I75-1 ( 4o)o  6 3  l l 'i 0 o . o  3 0 . 2 7  0 . 0 4 
6 4  3 1 0  2 5  8 . 8  2 4  1 .  5 1  0 . 4 3 
6 5  3 5 5  2 0  6 . 0  3 4  2 .  2 9  0 . 6 6 
6 6  3 4 0  5 1 . 5  4 5  2 . 8 8 o .  93 
6 �  3 5 0  1 5  4 . 5 7 0  5 .  7 6  1 . 8 7  
6 9  3 2 5 1 0  3 . 2  8 0  6 .  7 5  2 . 2 4 
76 
P A R K W A Y  
R l  C H A N G E  F R ll ·"l C U "' UL A T I V E E Q U I V A L E N T  
P R O J E C T T E S T  n u H. 'l.  !:'.J I T  I A L  R l  M O N T H S  I N  T R A r F ! C  A X U  L O A D S  
N U M R E R  Y E AR L A N E S  V A L U E  I P E R C E N T  S E R V I CE M l  L L l O N S  M I L L I ON S  
PENN 12 6 8  2 7 5 0 o . o  0 o . o  o . o 
6 "l  2 7 5  0 o . o 8 0 . 2 3 0 . 09 
PENN 13 6 8  2 5 0  0 o . o 0 o . o  o . o  
6 9  2 6 5  1 ') 6 .  0 8 0 . 2 3 0 . 09 
FUm 1h 6 B  3 0 0 () o . o 0 o . o  o . o 
6 9  2 4 0  - 6 0  - 2 0 . 0 1 0  o .  2 9  0 . 1 1  
PENN 15 6 8  2 9 0  0 o . o 0 o . o  o . o  
6 9  2 3 0  - 6 0  - 2 0 . 7  1 1  0 . 3 2  0 . 1 3 
PENN 16 6 f\  ? 3 0  0 o . o  0 o . o  o . o  
6 9  2 2 5  - 5  - 2 . 2  0 0 . 0  o . o  
PENN 17 69 y, o 0 o . o  0 o . c  o . o  
PENN 18 6 9  1 6 0  0 o .. o 0 o . o  o . o  
PENN 19 6 8  ·n o 0 o . o  0 o . o  o . o 
1, 9 3 0 0  - 7 0  - 1 8 . 9  8 0 .  2 3  0 . 09 
WK 22-1 6 3  3 4 0 () o . o  0 o . o  o . o 
6 5  3 7 5  3 5  1 c .  3 1 9  0 . 5 0  0 . 1 6 
6 6  3 � 5  5 1 . 5  3 1 c .  1 5  0 . 2 4  
6 ., J 6 �) 2 5  7 . 4  4 5  1 .  0 4  0 . 3 3  
6 9  ·1 7 0 3 0  8 .  8 6 9  1 .  7 9  0 . 5 7 
1riK 22-2 6 3  3 9 0  0 o . o  0 o . o  o . o  
6 5  3 9 0  0 o . o 1 9  o .  5 0  0 .  1 6  
6 [) J ·� ') - 2 5 - 6 . 4  3 1  c .  75 0 . ? 4  
6 7  3 7 ?  - 1 5  - 3 . B  4 5  1 . 04 0 . 3 3  
6 9  1t 0 5 1 5  3 . 8  6 9  l .  qg 0 . 4 9 
WK 23-1 6 3  l Z 5  0 o . o  0 o . o  o . o 
6 5  :1') () ? �  7 . 7 2 0  o .  5 3  0 . 1 7 
6 6  3 3 0  � 1 . 5  3 2  o .  7 8 0 . 2 5  
6 7 :� 4 0  1 5  4 . 6  4 6  1 .  0 7  0 .  34 
6 B  3 ':' 5  3 "  , ,  9 . 2 5 9  l . q 0 . 43 
& g  'J'l(l 5 l)  1 6 . 9  7 C  l .  g g  0 . 5 1  
!tJK 3-2 6 3  2 ') 0  0 o . o 0 o . o o . o  
h ?  '3 4 0  5 0  1 7 . 2  2 0  o .. 5 (> 0 .  l 7  
6 6  3 2 0  3 0  1 0 . 3  J ?  0 .  ;J () 0 . 2 5 
6 7  3 3 5  4 5  1 5 . 5  4 6  l .  1 0  0 . 3 4 
6 >3 3 3 5  4 ')  1 5 • .  'i c, g  1 .  H 0 . 44 
6 9  3 4 5  5 5  1 'l . C  l G  2 . 0 9 () .. � ?  
T.r-.YK 23-2 6 3  z o o  0 o . o  r; n . o  o . o  
6 5  3 0 5  1 0 5  5 2 . 5  2 0  o .. _ s s  0 .  1 g 
6 6  3 0 0  1 0 0 c:; o  .. o 3 2  0 .  'J2 0 . 2 9 
6 7  3 1 0  1 1 0 s s . o  4 6  l .  3 1  1) . 4 2 
6 8  l l O 1 1 0  � 5 . C  s q  1 .  9 8  0 . 5 ? 
7 7  
P A R K W A Y  ( cant ) 
R I C H A N G E  F R n �  C U � U L A T ! V E  f Q U  I V A L E N T  
P R n J E C  T T E S T  O U T E R  ! N I T  ! A L  R I M O N TH S  I N  T R A F F I C  A X L E  L O A D S  
N U M B E R  Y E AR L A N F S  V A L U E  I P E R C EN T  S E � V I C E  M I L L I O N S  M I L L I O N S  
WK 23-2 (cont )6 9 3 2 5 1 2 5  6 2 . 5  7 0  2 .  3 7 0 . 6 2  
vJK 4-1 6 3  2 9 0 0 o . o  0 o . o  o . o 
6 5  3 2 0  3 0  l 0 .  3 2 0  o .  5 8  0 . 1 9  
6 6  3 5 5  6 5  2 2 . 4  3 2  1 .  0 2  o .  2 7  
6 1  3 2 0  3 0  1 0 . 3  4 6  1 .  5 2  0 . 3 6  
6 8  2 9 5  5 1 . 7  5 9  2 .  09 0 . 4 7 
1> 9 3 2 5  3 5  1 2 . 1  7 0  2 .  5 A 0 . 5 6 
vJK 25-1 6 3  3 2 0  0 o . o  0 o . o  o . o  
6 5 3 6 0  4 0  1 2 . 5  z c  o .  5 8  0 . 1 9  
66 3 5 5  3 5  1 0 . 9  3 2  1 .  0 2  o .  2 7  
6 7  3 5 0  3 0  9 . 4  4 6  1 .  5 2  0 . 3 6 
6 9  4 0 0  fl O  2 5 . 0  7 0  2 . 5 8 0 . 5 6  
vJK 25-2 6 3  2 6 0  0 o . c  0 o . o  o . o  
6 5  3 ! '5  5 5  ? ! . 2  2 0  o .  6 1  0 . 1 9  
6 6  3 2 5  6 5  2 5 . 0  3 2  1 . 0 5 0 . 2 fl 
6 7  3 4 0  R O  3 0 . R 4 6  1 .  56 0 . 3 7 
6 9  3 7 0  1 1 0 4 2 . 3  7 0  2 .  6 2 0 . 5 7  
�;K 26-1 6 1  2 7 0  0 0 . 0 0 o . o  o . o  
6 'i  2 9 0  2 0  7 . 4  z o  o .  64 o . z o 
6 1:>  2 '1 '> 2 5  9 . 3  3 2  l .  09 0 . 2 9 
6 1  2 9 5  2 5  9 . 3 4 6  1 .  6 1  0 . 39 
6 ') 3 1 5  4 5  1 6 . 7  7 0  2 .  6 7  0 . 5 8 
\'IK 26-2 6 3  ·3 H 0 0 o . o  0 o . o  o . o  
6 5  "3 5 0  - 3 0 - 7 . 9  2 0  0 . 6 4  0 . 2 0 
6 6  3 2 �j - 5 5  - 1 4 . 5  3 2  1 .  0 9  0 . 2 8  
6 7  3 1 0 - 7 0 - 1 8 . 4  4 6  1 .  6 1  0 . 3 8 
6 '::1 3 ) 5  - � ')  - 1 4 . 5  7 0  2 .  7 2 o .  5 8  
1t/K 27-l 6 1  .lit 5 0 c . o  0 o . o  o . o  
6 5  3 ? 0 - 2 5  - 7 . 2  2 0  o .  6 4  0 . 2 0  
1> 6 H O  - 3 ') - 1 0 .  l 3 2  1 .  0 9  0 . 2 8 
(, 7 3 1) '5 - 4 0  - 1 ! .  6 4 6  1 .  6 2  0 . 3 8 
A li 3 4 5  0 o . o  7 C  2 .  8 2  0 . 60 
HK 27-2 6 l B 5  0 o . o  0 o . o  0 . 0  
6 '3 3 � 0  2 5  7 . 5 2 0 0 . 64 o . z o  
b 0  3 3 0  - �  - 1 . 5  3 2  1 .  1 2  0 . 2 9 
6 7  " '  'j 2 0  6 . 0 4 6  1 .  6 9  0 . 3 9 
6 9  l 5 0  1 5  4 . 5  7 0 2 . 9 3  0 . 6 1  
CK 12-2 6 5  3 0 0  0 o . o 0 o . o  o . o  
6 6  2 9 5  - 'j  - 1 . 7 8 0 .  <; l 0 . 09 
6 7  3 1 0  l O  3 . 3  2 0  1 .  l 3  0 , 2 0 
6 H  3 1 5  1 5 5 . 0 3 2  ! .  �4 0 . 3 2 
6 9  3 lt 5 4 5 1 5 . 0  4 8  2 .  5 7  0 . 4 7 
CK 13-1 6 5  2 9 5  0 o . o  0 o . o  o . o  
6 6  3 .l 5  4 0  1 3 . 6  R o. 5 5  0 . 1 7  
78 
P A R K W A Y  ( cont ) 
R I C H A N G E  F R O M  C U M UL AT I V E E QU I V AL ENT 
PRO J EC T  T E S T  O U T E R  I N I T I A L  R l  M O N T H S  I N  T R A F F I C  A X L E  L OA D S  
N U M B E R  Y E A R  L A N E S  V A L U E1 P E R C E N T  S E R V I C E  M I L L  I O N S  M I L L I ON S  
C K  13-1 6 7  3 5 0 5 5  1 8 . 6  2 0  1 .  2 L 0 . 38 
( cont) 6 8  3 4 5  5 0  1 6 . 9  3 2  1 . 87 0 . 59 
6 9  4 1 0  l l 5 3 9 . 0  4 5  2 . 53 0 . 8 1  
CK 13-2 6 5  3 4 5  0 o . o  0 o . o  o . o  
6 6  3 7 0  2 5  7 . 2  8 o .  5 5  0 . 1 7  
67 3 4 5  0 o . o  2 0  1 .  2 1  0 . 3 8  
6 8  4 0 0  5 5  1 5 . 9 3 2  1 . 86 0 . 5 9  
6 9  400 5 5  1 5 . 9  4 5  2 .  5 6  0 . 7 8 
CK 14 6 5  3 5 5  0 o . o  0 o . o  o . o  
6 6  390 3 5  9 . 9  8 o .  5 5  0 . 1 6 
6 7  3 6 0  5 1 . 4  2 0  1 .  2 1  0 . 35 
6 A  3 9 5  40 1 1 . 3  3 2  1 . 97 0 . 5 7  
6 9  3 9 5  40 1 1 . 3  4 5  2 .  8 0  0 . 80 
EK 1-6 6 2  3 0 0  0 o . o  0 o . o  o . o  
6 3  3 0 0  0 o . o  1 3  0 . 2 8 o .  08 
6 5  3 4 0  4 0  1 3 . 3  3 1  o .  93 O . I B 66 3 2 5  2 5  8 . 3  44 1 .  5 3  o . z s  
6 7  3 3 0  3 0  1 0 . 0  5 7  2.  1 3  0 . 3 8  
6 8  3 2 5  2 5  8 . 3  6 9  2 . 8 1  0 . 5 8  
6 9  3 5 0  5 0  1 6 . 7  8 4  3 . 65 0 . 8 2  
EK 1-7 6 2  3 5 5  0 o . o  0 o . o o . o  
6 3  3 5 5  0 o . o  1 3  0 . 28 o .  08 
6 5  4 1 0  5 5  1 5 . 5  3 1  o .  9 3  0 . 1 8  
6 6  3 8 5  3 0  8 . 5  44 1 . 53 0 . 2 8  
6 7  4 0 0  4 5  1 2 .  7 5 7  2 .  1 4  0 . 3 8  
6 8  4 1 0  5 5  1 5 . 5  6 9  2 .  3 0  0 . 48 
6 9  4 2 0  6 5  1 8 . 3  84 3 . 6 3 0 . 72 
EK 1-8 6 2  3 8 5  0 o . o  0 o . o o . o 
63 3 8 5  0 o . o  1 3  o .  2 8  o .  07 
6 5  440 5 5  1 4 . 3 3 1  o .  9 3  0 . 2 8  
6 6  4 0 5  2 0  5 . 2  44 1 . 53 0 . 48 
6 7  4 0 5  2 0  5 . 2  5 7  2 . 1 3  0 . 6 7  
6 8  4 3 5  5 0  1 3 . 0  69 2 . 8 1  0 . 86 
6 9  4 6 5  8 0  2 0 . 8  8 4  3 . 6 5  1 . 1 0 
EK 1-9 6 2  2 6 5  0 o . o  0 o . o o . o  
6 3  2 6 5  0 o . o  1 3  o. 2 5  0 . 06 
6 5  3 5 0  8 5  3 2 . 1  3 1  0 . 79 o . z o 
6 6  3 2 5  6 0  2 2 . 6 44 1 . 26 0 . 36 
6 7  3 3 0  6 5  2 4. 5  5 7  1 . 15 0 . 52 
6 8  3 4 5  B O  3 0 . 2  6 9  2 .  3 2  0 . 10 
6 9  3 5 0  8 5  3 2 .  l 8 4  3 . 03 0 . 94 
EK 1-10 6 2  3 1 5 0 o . o  0 o . o  o . o  
6 3  3 1 5  0 o . o 1 3  0 . 2 5  0 . 06 
6 5  3 4 0  2 5  7 . 9  3 1  o .  17 0 . 2 0  
6 6  3 60 4 5  1 4 . 3  44 1 .  26  0 . 36 
6 7  3 6 0  4 5  1 4 . 3  5 7  l .  7 5  0 . 52 
79 
R I  
P R O J E C T  T E S T  OUT E R  
N U M B E R.  Y E A R  L A N E S  
EK 1-10 68 31> 5 
(cant) 6 9  '• 5 0  
EK 2-5 1> 2  2 9 5  
6 3  2 9 5  
6 5  3 2 0  
6 6  3 4 5  
1> 7  3 3 0  
6 8  3 3 5  
6 9  3 't 0  
E K  2-2 6 2  3 4 0  
6 3  3 4 0  
6 5  3 9 0  
6 6  4 0 5  
67 4 1 0 
6 8  '• l 5 
6 9  4 3 5  
EK 2-3 6 2  3 3 0  
6 3  3 3 0  
6? 3 8 0  
6 6  3 6 5  
6 7  3 !) 5  
6 d  3 9 5  
6 9  4 1 0 
EK 2-4 6 2  '+ 0 0  
6 3  4 0 0  
6 5  4 20 
6 6  4 1 0  
6 7  4 1 5  
6 8  4 2 5  
6 9  L, 5 Q  
P A R  K W A Y  ( cant ) 
C H A NG E  F R O M  
I N I TI AL R I  M O N T H S  I N  
V A L U E I P ER C E N T  S ER V I C E  
5 0  1 5 . 9  6 9  
1 4 5 4 7 . 5  8 4  
0 o . o  0 
0 o . o  1 3  
2 5  8 . 5  3 1  
5 0  1 6 . 9  44 
3 5  1 1 . 9 5 7  
4 0  1 3 . 6 6 9  
4 5  1 5 . 3  8'• 
0 o . o  0 
0 o . o  1 3  
5 0  1 4 . 7  31 
6 5  1 9 . 1  4 4  
7 0  2 0 . 6  5 7  
7 5  2 2 . 1  6 9  
9 5  2 7 . 9 8 4  
0 o . o  0 
0 o . o 1 2  
5 0  1 5 . 2  3 0  
3 5  1 0 . 6  4 2  
5 5  1 6 . 7  5 6  
6 5  1 9 . 7  6 8  
8 0  2 4 . 2  8 3  
0 o . o  0 
0 o . o  1 2  
2 0  5 . 0  3 0  
1 0  2 . 5  4 2  
1 5  3 . 7  5 6  
2 5  6 . 3 6 8  
5 0  1 2 . 5  8 3  
80 
C U MU L A TI V E  E QU I V AL E N T  
TRAF F I C  A XL E  L O A  O S  
M I LL I O N S  M I L L  I O N S  
2 . 3 2  0 . 7 0  
3 . 04 0 . 94 
o . o o . o  
o .  26 0 . 07 
0 . 79 0 . 2 1  
1 .  27 0 . 3 6  
1 . 75 0 . 5 2 
1 . 99 0 . 5 8 
z .  26 0 . 66 
o . o  o . o  
o. 2.5 o .  06 
0 . 7 8 o . z o 
1 . 2 7 0 . 36 
1 .  7 5  o .  5 2  
2 . 00 0 . 5 8  
2 . 30 0 . 6 6  
o . o  o . o  
0 . 2 5  0 . 06 
0 . 7 8  o . z o  
1 .  23 0 . 34 
1 . 76 0 . 52 
2 . 0 0 0 . 5 8 
z .  29 0 . 65 
o . o  o . o  
0 . 2 5  0 . 06 
0 . 7 8  o . z o  
1 .  2 3  0 . 3 5  
1 . 7 6 0 . 5 2  
z . oo o .  5 8  
2 . 30 0 . 6 5 
OTHER HIGH TYPE CONSTRUCTION 
RI CHANGE FROM CUMUIAT IVE 
ROUTE PROJECT TEST OUTER INITIAL RI MONTHS IN TRAFFIC 
NUMBER NUMBER YEAR . IANE§._�-�JAL_ll1[}_ PERCE�L _ _ SERVICE MILLIONS 
us 27 F 110 (7) 60 340 11 0 . 94 
62 310 36 3 . 24 
63 390 46 4 . 14 
64 400 63 5 . 67 
65 380 73 5 .90 
66 370 84 6 . 44 
68 345 109 9 . 35 
70 415 136 12 . 49 
us 27 F 110(8)  62 315 0 o . oo 
63 335 20 6 . 3  10 0 . 44 
64 370 55  16 . 4  27 1 . 17 
65 410 9 5  2 5 . 7  37 l. 59 
66 410 9 5  2 5 . 7  48 2 .04 
70 440 125 30 . 5  100 7 . 41 
US 31W F 79 (25)  60 420 4 o .  50 
61 370 -50 -11. 9 10 1 . 28 
62 360 -60 -14 . 3  24 3 . 06 
63 450 30 7 . 1  35  3 . 63 
64 430 10 2 . 2  51 4. 61 
65  455  35  8 . 1 60 6 . 27 
66 440 20 4 . 4  82 7 . 45  
US31W F 79 (24) 62 325 2 0 . 25 
63 415 90 21. 7 11 1 . 28 
64 415 90 21 .7  27 2 . 2 5  
6 5  430 105 2 5 . 3  36 2 . 67 
66 405 80 18 . 6  48 5 . 27 
us 41 F 526(20 ) 63 335  3 0 . 21 
64 295 -40 -11. 9  14 0 . 87 
65 360 25  8 .  5 24 l .  63 
66 310 -25 -6 . 9  35  2 . 10 
70 345 10 3 . 2  88 7 . 31 
us 41 F 526 (34) 63 365 3 0 . 19 
64 315 -50 -13 .7 14 1 . 01 
65 370 5 1 . 4  24 2 .  7 6  
66 360 -5 -1 . 4  35  3 . 69 
70 355  -10 -2 . 8  88 9 . 61 
US 60 BYP F 5 56(7)  70 295 0 0 . 00 
us 60 SG 155 ( 1) 59 0 0 . 00 
60 380 11 0 . 0 5  
62 370 3 5  2 . 50 
63 460 44 3 . 28 
64 450 61 5 .  23 
65 475 71 6 . 38 
8 1  
OTHER HIGH TYPE CONSTRUCTION (cont ) 
RI CHANGE FROM CUMULATIVE 
ROUTE PROJECT TEST OUTER INITIAL RI MONTHS IN TRAFFIC 
NUMBER NUMBER YEAR LANES VALUE I PERCENT SERVICE MILLIONS 
-
us 60 SG 155 ( 1 ) 66 485 81 13 . 93 
(cont ) 70 485 129 19 .78 
us 60 s 703 ( 1) 60 400 0 0 . 00 
62 490 90 22 . 5  27 2 . 30 
63 43 5 3 5  7 . 1  36 3 . 06 
64 445 45 10 . 3  51 4 . 90 
65 485 85 19 . 1  61 5 . 98 
66 460 60 12 . 4  7 1  7 . 14 
70 460 60 12 . 4  119 12 . 94 
us 68 F 234(20) , 66 405 3 0 . 06 
SP 81(175) 
us 68 F 234(19) 65 415 3 0 . 06 
66 420 5 1 . 2  11 0 . 23 
us 68 SP 111(254) 64 300 2 0 , 10 
65 340 40 13 . 3  12 0 . 62 
66 335 3 5  10 . 3  24 l. 7 5  
70 395 9 5  28 . 4  39 3 . 85 
us 460 & F 133 (3)  63 395 2 0 . 20 
us 23 64 510 115 29 . 1  14 1 . 08 
65 515 120 30 . 4  26 2 . 00 
66 520 125 3 1 . 6 3 5  2 . 60 
8 2  
APPENDIX ll 
RELATIONSHIPS BETWEEN ROUGHNESS INDEX AND 



















--0- - v- - -
I 0 -- I64-5(18)86 D - I64-5( 7)93 , 0 - - I64-5(8ll00 
0 -- I64-5(9)90 
D - I64-8(1 1l 187 
0 -·- I64-8(10ll83 
BITUMINOUS INTERSTATE 
r _.() I D _ .o- P-
200 L__L __ L_�--J_� __ -L __ L__L __ L-�--J_� __ _L __ L__L __ L_� __ J_ __ L__L __ L__L __ L_�--J_�--� 
0 20 40 60 80 0 2 3 4 5 6 7 8 9 10 0 2 3 4 5 6 
















0 -- !75-4(15) 98 
D - !75-3( 4)87 






200 L__L __ l-�--J_� __ _L __ L__L __ ��--J_�L__L __ L__L __ J_�--�--L-_L __ l_�--J_� __ _L __ L__J 
0 20 40 60 80 0 2 
MONTHS IN SERVICE 
3 4 5 6 7 8 9 
CUMULATIVE TRAFFIC x 106 
10 0 2 3 4 5 6 


















.D- ·  
2 0  
0 - - WK 21-1  
0 - CK I I  
0 - · - WK 28-1 
0 - - WK 2 1 -2 
0 - CK 1 5  0 - · - W K  28-2 
/ 
7 
- · - · 0/ 
0 -- WK 21 -3 
o - WK 28·3 
0 -· - CK 1 2 -1 
40 60 




0 2 3 4 0 2 3 4 
CUMULATIVE EQUIVALENT 
TRAFFIC x 106 AXLELOADS x I 06 







X w 0 z 400 -
(f) (f) w z I 300 
(.') 





B I T U M U N OUS PAR KWAY ( 2 - LANE ) 
0 --EKE 5 � 1  
0 - EKE 4 -4 
0 -·- EKE 4 - 3  
0 
# 
0 -- EKE 5 - 2 
0 - EKE 4 - I  
0 - - EK E  3 -2 
0 - EK E 4 -2 




TRAFFIC X 1 0 6 
EQUIVALENT 
A X L E LOADS x 1 06 
OTH ER B I T U M I NOUS HIGH - T Y PE C O N STR U CT I O N  
600 
X 500 UJ 
0 
2 
rn 400 rn w z :I: 
'-" 3
00 r 0 -- US 150 F 222(71 :::> 0 - US 25 F 124(8) 0 a: 0 -- US 25E F 61(10) 




X 500 ,_o- - --o-' w 0 2 






1 o -- us 68 F 234(141 0 0:: 0 - US 31E F 28(10) 
0-·- US 68 F 163(15) 
200 
0 20 40 60 80 100 120 0 2 4 6 8 10 12 14 16 18 20 
MONTHS I N  SERVICE CUMULAT I V E  T R A F F I C  x 106 
600 
X 500 w 0 z 
en 400 en UJ z J: 
"' 









en 400 en w z J: 
"' 
::> 300 0 a: 
200 0 





0 - - KY 34 S 640(2) 
0 - US 62 S. 641 F 549(7)' 
0 -·- US 25E F 61(6) 
0-- us 127 s 149(6) 
0 - US 41 a 41A F 41(14) 
0 -·- US 127 F 160(5) 
60 80 100 120 0 
MONTHS I N  SERVICE 
2 4 6 8 10 1 2  1 4  
C U M U L AT IVE TRAFFIC x 106 
16 18 20 
O T H E R  B I T U M I N OU S  H I G H  - T Y P E  C O N ST R U C T I O N  
600 
X 500 w 
0 

















300 � I 
0-- us 127 F 160(8) ::;) 0 0- US60BKY4 UG-539(19) 
0: 
200 
0 20 40 60 80 100 120 0 2 4 6 a 10 12 1 4  16 18 20 
MONTHS I N  SERVICE CUMULATIVE TRAFFIC X 106 
B I T U M I NOUS RESURFAC I N G  OF F L E X I B L E  PAV E M E NTS 
700 ' ' 0 -- US25 F I 8B(6) 
0 - US31 FI 113(5),16{2) 
0� o - o"-... I 0 -·-US41 F526( 1 0 )  I -- 0 X e w 600 "0-o - e ,  -- '0 - D - fl " 
"" - - 'if 
c/?>"'0 
o -
� <f> <f> 500 B � w z I "' / :::> 0 400 0 0: 0 
300 
'D 0 
700 ' ' o - - US 31E FA205A 
0 - US421 F326(22) 
I X 600 w p" " 
"" / 
U) / <f> 500 \ /0 w i:/ z I 
"' 
1- -� :::> 400 0 
0: 
300 0 20 40 60 80 100 120 140 0 2 4 6 8 10 12 14 16 18 20 22 
MONTHS I N  SERVICE AF TER RESURFACING CUMULATIVE TRAF F I C  x 106 
'C> 
BITUMI NOUS RESURFACING OF FLEXI BLE PAVEMENTS 
700 
X 
"' 600 0 z 
"' U) "' z J: "' :::> 
0 0: 
X w 0 
� 





400 0 - - US 27 F525{2,3,4) 
0 - US 25 FI 29(9) 
��<;/a�� 
� 
1 o -·- US 45 F I46(19) I � 
300 I I I I I I ! I I I I I I I  I I I I ! I l I ! I I I I ! I I I 1 I I I 
700 
I 
� 0 � 
� ---- /;;3 




- 0 -- KY 229 S 150(4) 
0 - US 4! F526(13) 
300 
0 20 40 60 80 IDO 120 140 0 2 4 6 8 1 0  12 14 [6 18 20 22 
MONTHS IN S E RVICE AFTER RESURFACING CUMULATIVE TRAFFIC x 106 
X 
"' 0 z -
Ul 
en 















BITU M I N OUS R E SU R FAC I N G  OF F L E X I B L E  PAV E M E NTS 
700 I 
0-- US25 FI517(6) 
0- US25 FI 299(6) 
6oo L I 0 --- US41 F 526(12) 
=t p / / :::.0 n- o - o-_ 400 D El ? 0 o__.-......,/ . 0 -- - - - - ---0- -
I -
300 
700 ' ' 0 -- US60FI 4 (4,6) 
0 - US251 F125(18) 
600 ~ 500 
400 
300 
0 20 40 60 80 100 120 
MONTHS IN SERVICE AFTER RESURFACING 
140 0 
o- o - -o 
o ­
o ---()/ 
. 0- - f"'·---
__.- 0-
o.u-2( 0 -




8 10 12 14 
CUMULATIVE TRAFFIC x 106 
16 18 20 22 
'"" X w w 0 
i':: 











40 0[ .a- - '"' I 
----- ' 









0 -- I64-3(10)42 
0 - I64-3( 4) 3 1  .Q -·- I65 - I 1 14) 22 
kl 
0 
I 0 -- I65-3( 4) 76 I 
0 - I75-6 I 9) 134 
O -:·-I65- I ( 16) 
60 8 0  
2 
MONTHS IN SERVICE 
CONCRE TE INTERSTATE 








0 2 4 6 8 10 0 2 4 6 




















0 -- I64-2(6) 17 
A 
D - I64-4{9)52 
0 -·- I64-3(6)47 
/----·A 'o- � �  / _n... -o- -a---
Lr � -u 





400 L..-,.-t --�� 
CONCRETE I NTERSTATE 
-
A 
.... ;(' 'o-- "' -o D-' .n 
-u [}' -t?V 
..0 - o-:· - · J-.. . / 'l)- · 0 
f- - a/ 
.D-- -
_...0--. 9 0 
�0/ 
0 2 4 6 8 1 0  20 40 80 
200)�--L-��-L---�--L_��__L--;o---'---��__L--�--����--�--�--��--� 0 60 
MONTHS IN SERVICE CUMULATIVE TRAFFlC x 106 
r 
t- tb "" 
--o- -o/ _L il 
p_r u  .., 
t- po--,.,...._� 0..::0 
N 
_.L 
t-�0 /0- ;;;e_ -o 
0 2 4 6 












0 -- I75 - l  ( 8) 4 
0 - I64-2(40)12 
0 -·- I64-3( 9)37 
- -0-. v 
n - ·o-
" .()· . 0--c· �. � 










50l 400£ £i - -D .. 8 0 -1 P  
.D-----n- - - -� 
3 0 c:!f'---_ . 0 '" 
..D 









-() Q : 
I I I I I I 
- · -0-
P�- - -- ·· ···-� 








,.., .• ..0 - 0: (), �or · -o---- 7 � 




0� 0 -- I64-5( 17)79 
b 0 - I75 - l  (40) 0 0 -·- I65 - l  ( 1 5)28 
200L..:�������::::: 0 2 0  4 0  60 80 0 2 4 6 8 1 0 0 2 4 6 





(f) GO w z 
I 
"' 
:::> 0 0:: 
500 
" 
P -----o---::· o- - =--=-[]---
-{) 
CON C R E T E  I NT E RSTATE 
o- - ,.0.- __ / - -
� c-�·-
D- -/ � 3ao t , 1 o _ I75 3(12) 76 1 
• 0 D I75 4(19)104 




I P.c: j) ,.., 0 
400 
30Q(I:S � - - 0, - -o- - --{)  
0 -- I64-4(12) 77 
D - I75-6(16li42 
0 -- I65 - l  113) 13 
0 0 0 
20 40 60 
200L�������:::: 0 6 
MONTHS I N  SERVICE 
80 0 2 4 6 8 1 0  
CUMULATIVE TRAFFIC x 106 
0 2 4 
EQUJVALFNT AXLELOADS x 1 06 
'-D -..) 
X w 0 
� 


















(f) (f) w z I "' ::::> 
0 0:: 
0 20 40 60 80 100 0 
MONTHS IN SERVICE 
600 
2 4 6 8 10 
EQUIVALENT AXLELOADS x 10 6 








/� / ' / ' 
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APPENDIX F 
PROCEDURES FOR CALCULATING PAVEMENT 
STRUCTURAL NUMBERS 

PROCEDURES FOR CALCULATING 
PAVEMENT STRUCTURAL NUMBERS 
Rigid Pavements 
where the value of af depends on the thickness 





D = 0 
J'hickness of DGA 
0 - 3 inches 
3 - 9 inches 
Greater than 9 inches 
thickness of bituminous overlay 
(if any) in inches, 
0.36, 
thickness of concrete slab 
in inches, and 
a1 = 1 .00 if D0 = 0 or 0.90 if 
D0 * o. 
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Flexible Pavements 
where the value of af depends on the CBR value 
of the sub grade as follows: 
af CBR 
0.5 Less than 4 
1 .0 4 - 7 
LS Greater than 7 
and Ds = thickness of latest bituminous 
overlay (if any) in inches, 
as 
= 0.36 (for plantmix bituminous 
concrete) 
DOS = thickness of old bituminous 
overlay (if any) in inches, 
aos = 0.24 (for plantmix bituminous 
concrete), 
Dl = thickness of bituminous base 
in inches, 
al = 0.36, 
D2 = thickness of granular base in 
inches, and 
a2 = 0.18 (for DGA) 

AI'I'ENDIX G 
PRESENT SERVICEABILITY INDEX EQUATIONS 

PRESENT SERVICEABILITY INDEX EQUATIONS 
PSI · present serviceability index 
Rl . roughness index 
C · major cracking in feet per 1,000 square feet of area 
P . bituminous patching in square feet per 1 ,000 square feet of area 
RD • average rut depth of both wheel paths in inches measured at the center of a 4-foot span in 











EQUATIONS DERIVED FROM PURDUE TEST DATA (TABLE 4*) 
PSI = 6.34 · 0.0052 Rl · 0.105 ../ C + P 
PSI = 4.71 · 0.0027 Rl · 0.009 y C + P · 2.34 RD2 




PSI DETERMINATION FROM ROUGHNESS INDEX ONLY (TABLE 
PSI = 6.01 · 0.006 Rl 
PSI = 4.65 · 0.003 Rl 




*Derived from tables in Reference No. 9. 
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